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FY  1983  RDTiE  DESCRIPTIVE  SUMMARY 


Program  Element:  61 152N  Title:  In-House  Independent  Laboratory  Research 

DoD  Mission  Area:  510  -  Defense  Research  Budget  Activity:  l-Teehnology  Base 

(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  in  Thousands) 


Project  FY  1981 

So.  Title  Actual 


TOTAL  FOR  PROGRAM  ELEMEST  20,396 
MROOO-01  Savy  Laboratories  832 
RROOO-01  Savy  Laboratories  1,836 
2R000-01  In-House  Laboratories  17,728 


Total 


FY  1982 

FY  1983 

FY  1984 

Mdltlonal 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

21,516 

23,337 

26,190 

Continuing 

Continuing 

839 

944 

1,064 

Continuing 

Continuing 

2,246 

2,511 

2,606 

Continuing 

Continuing 

18,431 

19,882 

22,520 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED:  In-house  Independent  laboratory  research  provides  the  principal  means  for  in- 
house  laboratories  to  stimulate  original  work  in  science  and  technology  related  to  their  missions  and  needs  of  the  Navy, 
Objectives  are  to  enhance  the  creativity  and  productivity  of  in-house  laboratories,  and  to  attract  and  retain  talented  and 
creative  scientists, 

(U)  BASIS  FOR  FY  1983  RDT4E  REQUEST:  Work  will  continue  in  those  fields  of  science  most  closely  related  to  the  Navy's  mission,  on 
investigations  of  environmental  factors  of  interest  to  the  Navy,  and  on  new  concepts  relevant  to  future  Navy  requirements.  As  this 
is  a  continuing  program,  the  above  funding  profile  includes  outyear  escalation  and  encompasses  all  wrk  or  development  phases  now 
planned  or  anticipated  through  FY  1984  only. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY;  (Dollars  in  Thousands).  The  changes  between  the  funding  profile  shown  in  the  FY 
1982  Descriptive  Summary  and  Chat  shown  in  this  Descriptive  Summary  result  from  a  Congressional  reduction  to  the  FY  1982  budget. 
The  PY  1981  and  FY  1983  changes  result  from  refined  estimates. 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY; 


Project  FY  1980 

No.  Title  Actual 


TOTAL  FOR  PROGRAM  ELEMENT  18,941 
MROOO-01  Navy  laboratories  784 
RROOO-01  Nivy  Laboratories  1,392 
ZROOO-01  In-House  Laboratories  16,765 


Total 


FY  1981 

FY  1982 

FY  1983 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

20,397 

21,657 

23,257 

Continuing 

Continuing 

832 

852 

918 

Continuing 

Continuing 

1,836 

2,346 

2,452 

Continuing 

Continuing 

17,729 

18,459 

19,887 

Continuing 

Continuing 

(0)  OTHER  APPROPRIATION  FUNDS;  None. 


I 


Program  Element:  bl I 52N 
DoD  Mission  Area:  510  -  Defense  Research 

(U)  detailed  background  and  DESCRIPTION;  In-house  Independent  laboratory  research  provides  a  principal  means  for  In-house 
laboratories  and  centers  to  Initiate  and  conduct  baste  research  tn  areas  of  science  and  technology  related  to  their  missions  and 
needs  of  the  Navy.  Objectives  are  to  quickly  exploit  Ideas  originating  In  the  laboratories,  enhance  the  productivity  and 
expertise  of  In-house  laboratories,  and  to  attract  and  retain  talented  and  creative  scientists.  The  laboratory  environment 
provides  an  opportunity  for  efficient  and  rapid  technology  evolution  from  concept  tn  research  to  development. 

(U)  RELATED  ACTIVITIES;  This  research  effort  Is  coordinated  In  a  variety  of  ways  reflecting  the  nature  and  level  of  activities  and 
Interests  of  different  agencies.  The  overall  Independent  research  program  Is  reviewed  annually  by  Under  Secretary  of  Defense  for 
Research  and  Engineering.  Medical  research  Is  coordinated  through  Department  of  Defense  committees  and  with  the  National  Institutes 
of  Health  and  the  National  Aeronautics  and  Space  Administration;  oceanographic  research  with  the  National  Oceanographic  and 
Atmospheric  Administration  and  the  National  Science  Poundatlon.  Joint  symposia  are  held  with  other  military  services  and  government 
agencies.  Coordination  Is  also  accomplished  through  the  usual  means  of  professional  scientific  communication.  Relationships  are 
maintained  with  Industrial  research  and  development,  to  Insure  transition  from  successful  In-house  research  results  to  Industrial 
development,  and  to  accommodate  Industrial  requests  for  use  of  special  in-house  research  facilities  for  tests  and  evaluation  of 
components  and  Instruments.  This  Is  done  In  accordance  with  official  Department  of  Defense  policy  on  Technology  Transfer. 

(U)  WORK  PERFORMED  BY:  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Nava!  Underwater  Systems  Center,  Newport,  RI;  Naval  Surface 
Weapons  dancer ,  Ds'hl'gfen,  VA;  Naval  Weapons  Center,  China  Lake,  CA;  David  W.  Taylor  Naval  Ship  Research  and  Development  Center, 
Bethesda,  HD;  Naval  Civil  Engineering  Laboratory,  Port  Hueneme,  CA;  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Coastal 
Systems  Center,  Panama  City,  PL;  Naval  Postgraduate  School,  Monterey,  CA;  Naval  Aerospace  Medical  Research  Laboratory,  Pensacola,  PL; 
Naval  Dental  Research  Institute,  Great  Lakes,  IL;  Naval  Health  Research  Center,  San  Diego,  CA;  Naval  Medical  Research  Institute, 
Bethesda,  MD;  Naval  Medical  Research  Unit  #2,  Taipei,  Taiwan;  Naval  Medical  Research  Unit  #3,  Cairo,  Egypt,  Navy  Personnel  Research 
and  Development  Center,  San  Diego,  CA;  Naval  Submarine  Medical  Research  Laboratory,  Groton,  CT;  U.S  Naval  Academy,  Annapolis,  MD, 

(U)  PROGRAM  ACCOMPLISHMEirrS  AND  PITTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments;  A  major  advance  was  made  In  the  prediction  of  armor  penetration  of  a  shaped-charge  jet  for 
a  variety  of  armor  systems.  A  submarine-adapted  computerized  patient  monitoring  system  has  been  developed.  Photodecomposed  mercuric 
bromide  was  made  to  lase  In  the  blue-green  spectral  region.  Methods  have  been  developed  for  rapid  testing,  data-recordlng  and  on¬ 
line  data  analysis  of  human  brain  wave  responses  to  visual  or  auditory  stimulation.  The  feasibility  was  demonstrated  that  a  liquid 
prepolymer  can  be  cured  reproduclbly  to  a  rubber  state  by  x-rays  In  the  presence  of  energetic  materials,  to  form  a  binder  matrix.  A 
light  scattering  technique  has  been  successfully  developed  to  measure  microbubbles  In  the  range  of  10  to  100  microns  In  a  water 
tunnel,  which  is  a  significant  new  tool  for  the  dynamics  of  the  cavitation  process.  A  new  procedure  was  developed  for  the 
quantification  of  carboxyhemoglobln  and  methemoglobln  In  blood,  compounds  that  are  Indicators  of  fire  gas  Intoxication.  The  value  of 
hyperbaric  oxygen  therapy  for  restoration  of  noroal  function  after  spinal  cord  Injury  was  demonstrated.  It  has  been  observed  that 
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eye  color  can  serve  as  a  predictor  of  susceptibility  to  temporary  and  possible  permanent  hearing  loss.  A  feedback  control  method  was 
developed  to  assure  hlsh~quallty  weld  properties  In  metals  using  infra-red  sensing  of  weld  metal  cooling  rates.  A  highly  accurate 
finite-difference  solution  to  the  acoustic  wave  equation  that  includes  variable  sound  velocity  profiles  and  multiple  layers 
(interfaces)  in  the  ocean  has  been  developed.  A  finite-element  method,  of  extremely  high  accuracy,  has  been  developed  to  compute  the 
electric  field  on  an  axlsymmetric  shape  moving  in  a  fluid  in  the  earth's  magnetic  field.  Vanadium  sllicide  microbridges  have  been 
fabricated  which  show  Josephson  Junction  action  at  8  degrees  Kelvin.  Operation  at  10  degrees  Kelvin  is  anticipated.  Annealing 
procedures  were  developed  for  certain  magneto-strlctlve  amorphous  ferromagnets  which  substantially  enhance  their  transduction 
properties.  MagneComechanlcal  coupling  factors  greater  than  0.9,  far  surpassing  that  of  currently  used  piezoceramics,  have  been 
achieved.  A  procedure  known  as  the  method  of  additive  properties  has  been  developed  to  accurately  predict  polymer  properties.  Two 
species  of  microorganisms  have  been  shown  to  have  morbidity  to  the  economically  important  marine  borer  Llmnorla.  Both  appear  to 
comprise  no  threat  to  other  types  of  marine  organisms  and  thus  have  promise  as  a  non-toxic  mechanism  for  biological  control  of  marine 
borers  on  Navy  wooden  structures  In  seawater.  Fundamental  investigations  of  the  role  of  venting  in  Internal  blast  phenomena, 
together  with  carefully  controlled  experimentation,  have  lead  to  significant  improvements  in  the  performance  of  reactive  metal  anti- 
ship  missile  warheads.  A  method  for  measuring  the  fatigue  damage  in  aluminum  under  random  loading  has  been  developed  using  x-ray 
diffraction  techniques.  Investigations  of  the  physical  processes  associated  with  damage  to  optical  surfaces  of  metals  and 
dielectrics  caused  by  high  Intensity  laser  radiation,  together  with  experimentation  on  optical  surface  finishing  and  multilayer 
dielectric  film  deposition  technology,  have  yielded  optical  components  with  scattering  reduced  by  an  order  of  magnitude  and  with 
damage  resistance  Improved  several-foZd  over  chose  previously  available.  An  enhancement  mode  metal-insulator-sernlconductor  field 
effect  transistor  showing  both  good  low  frequency  performance  and  microwave  power  gain  has  been  fabricated.  New  algorithms  and  error 
models  have  been  developed  for  estimating  inertial  navigation  system  errors  with  the  new  Global  Positioning  System.  The  first  charge 
coupled  device  other  than  silicon  has  been  built  of  indium  phosphide  which  should  have  higher  speed  and  hence  wider  applications  than 
silicon  devices.  The  nature  of  hot  spots  in  an  explosive  has  been  identified  In  terms  of  specific  molecular  bond  disruptions  for  the 
first  time.  Processing  and  filtering  techniques  have  been  devised  to  enhance  submarine  sonar  signatures  affected  by  mullple  bottom 
sediment  layers.  An  experimental  continuous  wave  doppter  radar  operating  at  95  Ghz  has  demonstrated  unique  target  Identification  and 
electronic  warfare  applications.  Fourier-transforra  Infra-red  investigations  have  improved  understanding  of  surface  phenomena 
important  to  the  understanding  of  explosives  sensitivity. 

2.  (U)  FY  1982  Program:  Research  during  this  period  Involves  Individual  projects  at  many  research  facilities  and  covers  areas  of 
science  and  technology  of  interest  to  the  Navy.  The  current  program  represents  a  coming  together  of  the  ideas  of  In-house  scientists 
and  the  knowledge  of  fleet  problems  as  expressed  by  Laboratory  ConTiiandlng  Officers,  Laboratory  Technical  Directors,  their  staffs  and 
other  Inputs  from  the  operating  forces.  Projects  Include  work  on  materials  and  structures;  electronics;  underwater  acoustics 
including  the  reduction  of  radiated  sound  from  submarines;  drag  reduction  for  torpedoes  and  ships;  environmental  investigations; 
command  and  control;  high  density  energy  sources;  and  areas  of  personnel  research. 
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3.  (U)  FY  1983  and  FY  1984  Planned  Program;  Work  will  continue  In  those  fields  of  science  most  closely  related  to  che  Navy's 

mission,  in  investigations  of  environmental  factors  of  interest  to  the  Navy,  and  in  new  concepts  relevant  to  future  Navy 
requirements*  Since  funds  are  used  at  the  discretion  of  the  Technical  directors  to  fund  original  work  of  Interest  to  the  Navy, 
Initiated  at  times  not  necessarily  in  consonance  with  the  budget  cycle,  the  individual  work  units  which  will  be  active  In  the  next 
year  cannot  be  predicted  In  advance* 


Title:  In-House  Independent  Laboratory  Research 

Budget  Activity:  l~Technology  Base 
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(U) 

RESOURCES  (PROJECT  LISTING):  (Dollars  In 

Thousands) 

Suheleraent 

FY  1981 

No. 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

Actual 

221,022 

u 

General  Physics 

26,696 

12 

Radiation  Sciences 

3,604 

n 

Chemistry 

15,118 

u 

Mathematical  Sciences 

18,707 

21 

Electronics 

22,457 

22 

Materials 

19,867 

23 

Mechanics 

14,868 

24 

Energy  Conve'slon 

9,193 

31 

Oceanog raphy 

43,088 

32 

Terrestrial  Sciences 

12,706 

33 

Atmospheric  Sciences 

6,221 

34 

Astronomy  and  Astrophysics 

3,907 

41 

Biological  and  Medical  Sciences 

16,316 

42 

Behavioral  and  Social  Sciences 

8,274 

51 

University  Research  Instrumentation 

0 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

254,705 

290,051 

318,860 

Continuing 

Continuing 

30,479 

33,853 

36,897 

Continuing 

Continuing 

3,000 

3,495 

3,718 

Continuing 

Continuing 

17,073 

19,486 

21,907 

Continuing 

Continuing 

21,750 

28,229 

30,709 

Continuing 

Continuing 

27,051 

27,727 

29,010 

Continuing 

Continuing 

24,210 

25,759 

29,194 

Continuing 

Continuing 

18,203 

20,003 

22,362 

Continuing 

Continuing 

9,987 

12,545 

14,097 

Continuing 

Continuing 

51,139 

51,768 

58,653 

Continuing 

Continuing 

14,415 

17,536 

19,272 

Continuing 

Continuing 

6,446 

6,805 

7,469 

Continuing 

Continuing 

4,013 

4,295 

4,700 

Continuing 

Continuing 

17,859 

17,619 

19,689 

Continuing 

Continuing 

9,080 

10,931 

11,183 

Continuing 

Continuing 

0 

10,000 

10,000 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED;  The  purpose  of  this  element  Is  to  sustain  U.S.  scientific  and  technological 
superiority  and  to  be  a  source  of  new  concepts  and  technological  options  for  the  maintenance  of  naval  power  and  national  security. 
The  program  Includes  theoretical  and  experimental  research  In  selected  areas  of  the  physical,  engineering,  environmental, 
behavioral  and  life  sciences. 


(U)  BASIS  FOR  FY  1983  REQUEST; 

Implement  a  research  program  that  has  a  broad  programmatic  approach  and  uses  an  investment  strategy  which; 

*  carries  out  research  In  selected  fields  of  crucial  importance  to  the  Navy/Marine  Corps  and  national  security; 

*  maintains  awareness  of  emerging  scientific  capabilities  and  their  Implications  as  a  deterrent  to  technological  surprise; 
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*  retains  a  vigorous  scientific  manpower  and  laboratory  base; 

*  promotes  the  dissemination  and  applications  of  new  knowledge  for  timely  use  In  naval  systems,  operations,  and  environmental 
support ; 

*  balances  long-term  basic  research  with  significant  applied  research  efforts  oriented  to  specific  naval  technological  or 
operational  needs; 

*  develops  larger,  more  focused  and  more  visible  programs; 

*  strengthens  ties  between  universities,  industry,  and  In-house  laboratory  activities  through  well  coordinated  program  plans 
and  execution;  and 

*  allows  flexibility  to  capitalize  on  new  research  opportunities  immediately. 

As  this  is  a  continuing  program,  funding  in  FY  1984  includes  escalation  and  encompasses  all  work  or  development  phases  planned  or 
anticipated  through  FY  1984  only. 

(U)  COMPARISON  WITH  FY  1982  PROGRAM  ELEMENT  DESCRIPTIVE  SUMMARY:  (Dollars  in  Thousands)  The  decrease  of  394  in  FY  1981  results 
from  refinement  of  cost  estimates  including  escalation  Inidices.  The  reduction  of  9,415  in  the  FY  1982  is  due  to  Navy  and 
Congressional  reductions.  As  a  result  of  these  reductions,  several  major  programs  were  either  eliminated  or  reduced  In  size. 
Examples  of  these  Include: 

*  Alternate  Weather  Forecasting  Techniques:  (FY  1982  eliminated  600).  A  research  program  that  would  have  examined  physical 
mechanics  by  which  solar  events  influence  weather  and  climate  changes.  This  could  have  enhanced  battle  group  weather 
forecasting  capabilities. 

*  Robotics  and  Advanced  Automations:  (FY  1982  reduction  of  )000).  A  program  to  Integrate  the  fields  of  robotics  and 
artificial  Intelligence  to  provide  the  Navy  with  highly  advanced  automation  In  the  areas  of  weapons  systems  design, 
fabrication  and  maintenance;  expert  consulting  systems  for  other  decision  making;  and  autonomous  robots  for  hazardous  or 
dangerous  tasks. 

*  Ultra  Submicron  Electronics:  (FY  1982  reduction  of  760),  A  research  effort  to  examine  electronic  materials,  fabrication 
processes,  device  properties,  circuit  design,  systems  architectures,  etc.,  resulting  in  electronic  components  which  are 
vastly  more  efficient,  more  compact,  and  more  computationally  powerful  than  currently  planned  electronic  devices. 

Other  reductions  Impacted  several  other  research  program  areas.  Examples  of  these  efforts  include: 

*  reduced  support  for  combinatorics  (mathematical  Investigation  of  arrangements,  operations,  and  selections  of  elements 
within  large  but  finite  systems); 

*  reduced  efforts  In  classical  operations  research  topics,  such  as  scheduling  and  queueing; 

*  reduced  support  for  research  In  Josephson  Junction  devices;  and 

*  reduced  support  for  research  into  radiation  hardening  techniques  against  single  event  upsets  In  very  large  scale 
Integration  circuits. 
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ojected  FY  1983  reduction  of  23,208  Is  the  result  of  reductions  throughout  the  five-year  planning  process.  Slight  Increases 
tain  subelements  reflect  plans  to  optimize  resource  allocations  for  high  priority  programs  in  accordance  with  the  research 
ng  process.  Emphasis  will  be  given  to  multidisciplinary  research  projects  which  address  key  issues.  New  program  starts  for 
n  include: 

'  Subelement  51  -  “University  Research  Instrumentation**.  (FY  1983  funding  of  lOOOO).  A  new  subelement  will  be  established 
to  address  university  equipment  needs  for  major  items  (>100K  per  item).  These  equipment  needs  could  not  be  satisfied  under 
past  funding  levels  which  focused  on  Individual  principal  Investigators  vice  institutional  needs. 

'  Digital  Architecture  for  Very  Large  Scale  Integrated  Circuits.  (FY  1983  funding  of  1000).  A  basic  research  program  to 
create  a  knowledge  base  and  a  set  of  computer-based  tools  to  aid  the  design  of  special  purpose  Very  Large  Scale  Integrated 
devices.  This  effort  will  provide  digital  architectures  and  algorithms  for  use  in  the  DoD  Very  High  Speed  Integrated 
Circuit  program. 

f  Learning  And  Memory.  (FY  1983  funding  of  1320).  A  multidisciplinary  program  to  develop  experimentally  verified  theories 
of  neural  network  functioning  that  accotints  for  aspects  of  human  perception,  learning,  and  memory.  This  will  make  It 
possible  to  train  Individuals  to  very  high  skill  levels  In  a  minimum  of  time  and  to  allow  more  of  the  work  force  to  enter 
highly  skilled  job  fields  necessary  to  maintain  and  operate  complex  naval  equipment. 

*  High  Power  Microwave  Research.  (FY  1983  funding  of  700).  A  research  program  to  develop  the  technical  underpinning  for  the 
development  of  high  power  microwave  sources  and  diagnostic  schemes  for  atmospheric  and  target  Interactions.  This  effort 
will  contribute  to  the  accurate  assessment  of  Che  potential  for  high  power  microwaves  in  electronic  warfare, 
countermeasures,  and  weapon  applications.  This  effort  Is  tied  to  a  substantial  industrial  Independent  Research  and 
Development  program. 

^  Cooperative  Research  with  CNM  Laboratories.  FY  1983  funding  of  1250).  A  program  to  building  up  Che  basic  research 
elements  within  the  Naval  Material  Command  laboratories  and  centers  by  bringing  the  Contract  Research  Program  Into  closer 
working  relations  with  the  research  in  these  laboratories. 

^  Enclosed  Atmosphere  Control.  (FY  1983  funding  of  500).  An  Investigation  to  reduce  submarine  detectability. 

^  Chemtcai  Warfare/Blologlcal  Warfare  Defense.  (FY  1983  funding  of  1250).  An  effort  to  provide  the  technical  base  for  long- 
range  sensors/alarms  necessary  to  detect  CW/BW  agents  at  sea  and  seawater  compatible  decontamination  processes  and 
Tiacerlals. 

^  Naval  Research  Graduate  Fellowship  Program.  (FY  1983  funding  of  1000).  A  new  program  to  provide  Graduate  Fellowships  to 
encourage  U.S.  citizens  Co  seek  graduate  education  In  selected  areas  of  science  and  engineering  considered  critical  to  Che 
Navy. 

^  Kilojoule  Advanced  Research  Laser.  (FY  1983  funding  of  1500).  Design  and  construction  of  a  versatile  high  energy  gas 
laser  capable  of  both  e-beam  and  discharge  excitation  which  will  provide  a  pulsed  laser  for  damage  studies  and  controlled 
energy  deposition  on  surfaces.  A  variety  of  experiments  In  areas  such  as  beam  control,  spectral  control,  and  air  control 
will  be  performed  In  support  of  strategic  laser  communication  and  directed  energy  weapons  applications. 
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*  Spacecraft  SurvtvabtHty«  <PY  1983  funding  of  800)*  An  effort  that  will  characterize  the  radiation/ threat  environment 
affecting  spacecraft  operation  and  Identify  mechanisms  of  component  degradation.  These  efforts  are  required  for  the 
development  of  new  techniques  to  enhance  spacecraft  survivability  such  as  damage  tolerant  electronic  devices  and  hardened 
power  sources. 

*  Shallow  Water  Geologic  and  Acoustic  Research.  (FY  1983  funding  of  300).  A  program  to  characterize  geologic  parameters 
such  as  bottom  roughness,  morphology,  and  sedimentation  in  shallow  water  environments  and  their  effects  on  acoustic 
propagation. 

*  Airborne  Acoustic  ASW  Processing  and  Tracking.  (FY  1983  funding  of  300).  An  effort  to  Improve  the  performance  of 
airborne,  acoustic  underwater  surveillance  by  developing  a  systematic  methodology  for  simultaneous  optimization  of 
processing  and  tracking  which  will  permit  earlier  detection  and  quicker  destruction  of  quieter,  faster  submarines. 

Programs  that  started  In  FY  1981  and  1982  and  are  undergoing  major  expansions  (greater  than  $l  million)  In  FY  1983.  (The  amounts 
shown  are  the  Increases  to  these  programs  In  FY  1983): 

*  Science  Base  for  Materials  Processing.  (FY  1983  funding  expansion  of  2943).  Determine  mechanisms  affecting  material 
micro*''  cture  and  its  relationship  to  desired  properties  under  conditions  related  to  new  materials  processing  techniques 
such  as  *apid  solldlf Icatlon  processing,  electronic  materials  synthesis,  and  powder  forming,  thus  taking  advantage  of  the 
latest  ad/ancenients  In  materials  technologies  In  next  generation  systems. 

*  Energetic  Materials  Synthesis  and  Behavior.  (FY  1983  funding  expansion  of  1829).  Synthesis  and  characterization  of 
.  Ivanced  materials  Jhigh  densTcy  ^^dlaraond-like**  nltramlnes  and  energetic  thermoplastic  elastomers)  for  higher  performance 
•  -.plosives  and  propellants;  modeling  of  ultra-fast  phenomena  (Inter-  and  intramolecular  energy  transfer)  for  predicting 
controlling  susceptlhlllty  of  an  explosive  or  high  energy  propellant  to  detonation  by  accident  or  enemy  action. 

*  Solid  Dielectrics  and  Electrolytes.  (FY  1983  funding  expansion  of  2074).  Determine  characteristics  (such  as  conduction, 
electrolyte  formulation,  breakdown,  and  resonance)  of  polymeric  ionic  conductors  and  high  dielectric  constant  materials 
which  could  allow  development  of  solid  state  batteries  and  Increased  miniaturization  In  microelectronics. 

*  t*lfe  Assurance.  (FY  1983  funding  expansion  of  1532).  Identification  and  characterization  of  factors  (such  as  wear  and 
fracture  mechanisms,  contact  fatigue,  and  NOE  techniques)  which  affect  life  prediction  methodologies  for  high  performance 
materials  In  such  applications  as  turbines  and  batteries. 

*  Marginal  Sea  Ice  Zone  Experiment.  (FY  1983  funding  expansion  of  1400).  Measurements  and  model  development  to  determine 
effects  of  fronts,  air-sea  Interaction,  Ice  properties,  and  biological  characteristics  on  Ice  ocean  dynamics  and  acoustic 
propagation  in  the  Marginal  Sea  Ice  Zone  In  the  eastern  Arctic. 


Title:  Defense  Research  Sciences 
Budget  Activity;  1-Technology  Base 
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Priority  will  also  he  given  to  research  In  areas  of  critical  naval  needs  or  In  expanding  fields  of  high  scientific  opportunity 
such  as: 


*  marine  materials 

*  information  technology  and  computer  science 

*  artificial  Intelligence 

*  reliability  and  maintainability  of  systems 

*  physical  oceanography  and  its  relation  to  anti¬ 

submarine  warfare 


*  human  factors  engineering 

*  cold  weather  physiology 

*  electronic  warfare 

*  electronic  devices 

*  command  and  control 

*  vehicle  performance 


The  new  thrusts  or  expansions  will  be  supported  by  reallocation  of  resources  from  areas  of  reduced  enphasls/termlnated  programs  or 
completed/transltloned  programs.  Including: 


*  tow  frequency  magneCosCr Icc tve  transducers 

(transitioned) 

*  linear  fault  analysis  for  digital  electronics 

(transitioned) 

*  rechargeable  lithium  batteries  for  high  energy 

density  primary  energy  sources  for  lead 
acid  battery  replacement  (completed) 

*  Impact  damage  assessment  methodology  for 

composite  aircraft  structures  (transitioned) 

*  development  of  an  Air  Deployed  Oceanographic  Mooring 

which  has  200  sensors,  usable  for  one  year,  having 
satellite  relay  data  link  (transitioned) 


advanced  surveillance  techniques  including  new  tracking  algorithms 
for  K2C  aircraft  (transitioned) 

laser  assisted  metal  working  techniques  to  enhance  productivity  In 
the  areas  of  welding,  drilling,  and  heat  treating  (transitioned) 
Incorporation  of  fog  models  into  forecasting  codes  (completed) 
principles  for  designing  3-0  displays  for  use  in  vehicle  control 
and  manipulator  control  (completed) 
diving  physiology  research  (reduced  eraphasls/termtnated) 


lastly,  reductions  to  the  research  funding  have  necessitated  deferring  the  start  and/or  delaying  completion  of  some  programs. 
Examples  of  these  programs  Include: 


*  surveillance  and  cracking,  target  detection, 

identification  and  classification 

*  field  effect  transistor  integrated  optics 

*  ultra  low-low  glass  fibers 

*  target  strength/radiation  sound 

*  extreme  low  frequency  bloeffects 


*  propulsors  and  advanced  solid  propellant  combinations 

*  ship  hull  -  propeller  Interaction 

*  harbor  shoallng/f low 

*  adhesion  sclence/technology 

*  laser  bloeffects 

*  bubble  layer  silencing  and  ASW  acoustic/non-acoustlc  research 
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Projjrini  P.lemont:  61153N  Title:  Oefense  Reaearch  Sciences 

iloD  Mission  Area:  310  -  Defense  Reaearch  Su4get  Activity:  1 -Technology  Base 

(  I)  FUNDING  AS  REFLECTED  IN  THF,  FT  1982  DESCRIPTIVE  SUMMARY: 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Ad<iitlonal 

No. 

Title 

Actual 

Estlnate 

Estlnate 

Estimate 

CO  Couplet Ion 

TOTAL  FOR  PROGRAM  ELEMENT 

196,000 

221,416 

264,120 

313,259 

^nclnulng 

11 

General  Physics 

23,925 

26,743 

31,424 

34,970 

Continuing 

12 

Radiation  Sciences 

3,091 

3,625 

3,886 

4,442 

Continuing 

n 

Chemistry 

11,468 

15,177 

17,706 

21,379 

Continuing 

14 

Mathematical  Sciences 

15,297 

18,742 

23,348 

29,036 

Continuing 

21 

Electronics 

19,378 

22,471 

27,960 

33,618 

Continuing 

22 

Materials 

18,214 

19,954 

24,315 

28,126 

Continuing 

23 

'■techanlcs 

13,747 

14,919 

18,349 

21,346 

Continuing 

24 

Energy  Conversion 

9,092 

8,478 

10,471 

12,922 

Continuing 

31 

Oceanography 

39,322 

43,310 

51,718 

57,862 

Continuing 

32 

Terrestrial  Sciences 

11,207 

12,771 

15,106 

19,676 

Continuing 

33 

Atmospheric  Sciences 

5,701 

6,251 

7,282 

8,168 

Continuing 

34 

Astronomy  and  Astrophysics 

4,270 

3,929 

4,276 

4,813 

Continuing 

41 

Slologtcal  and  Medical  Sciences 

15,052 

16,372 

18,763 

24,099 

Continuing 

42 

Behavioral  and  Social  Sciences 

6,236 

8,674 

9,516 

12,802 

Continuing 

Total 

Cstloated 

Coat _ 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 


Title:  Defense  Research  Sciences 
Budget  Activity:  1-^TechnoIogy  Base 


Program  Element :  61153N 

OoD  Mission  Area:  510  ~  Defense  Research 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  research  effort  Is  the  primary  means  for  deriving  scientific  understanding  and  the 
required  technologies  underlying  improvements  In  Navy  capabilities  and  operations.  Increased  research  Is  required  both  to  reach 
technological  parity  in  some  areas  and  gain/malnCatn  technological  superiority  in  others.  Research  is  directed  to  search  out, 
assess,  and  exploit  potential  scientific  solutions  to  knovm  near-  and  long-term  naval  problems.  Corresponding  to  the  broad 
spectrum  of  technical  content  of  naval  operational  needs,  investigations  are  conducted  In  the  fundamental  science  areas  of: 


*  General  Physics 

*  Radiation  Sciences 

*  Chemistry 

*  Mathematics 

*  Electronics 

*  Materials 

*  Mechanics 


*  Energy  Conversion 

*  Oceanography 

*  Terrestrial  Sciences 

*  Atmospheric  Sciences 

*  Astronomy  and  Astrophysics 

*  Biological  and  Medical  Sciences 

*  Behavioral  and  Social  Sciences 


(U)  RELATED  ACTIVITIES:  See  individual  Subelement  Descriptions. 

(U>  ypRK  PERFORMED  8Y:  Performers  Include  various  university.  Industry,  not-for-profit  institutions,  and  In-house  laboratories. 

About  50%  of  the  funding  goes  to  universities,  3B%  to  In-house,  and  12%  to  industry.  See  individual  Subelereent  Descriptions. 


(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Significant  progress  has  been  made  In  many  areas  of  the  research  program.  The 

following  provides  a  highlighted  list  of  these  accomplishments: 

*  operated  and  applied  the  first  submicron  resolution  cryogenic  scanning  acoustic  microscope; 

*  produced  new  computer  data  base  architecture  ideas  which.  In  simulations,  show  dramatic  Improvements  In  speed  and 
throughput  over  previous  designs; 

*  demonstrated  the  use  of  surface  heat  pulses  and  active  feedback  control  for  the  cancellation  of  naturally  occurring 
instahtllty  waves  In  laminar  boundary  layer  flows  which  could  have  an  enormous  impact  on  retarding  the  transition  to 
turbulent  flow  with  reductions  to  fluid  dynamic  drag  and  self  noise  of  ships  and  submarines; 

*  established  the  potential  for  acoustic  tomography  as  a  technique  for  acoustic  remote  sensing  of  Internal  ocean  dynamics  by 
performing  experiments  which  verified  the  stability  and  Identification  of  acoustic  paths  and  related  travel  times; 

*  determined  the  strength  of  gradients  of  physical  parameters  across  ocean  fronts  using  the  Ocean  Fronts  Experiment  In  the 
North  Central  Pacific; 
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Program  Element:  61153N  Title:  Oefense  Research  Sciences 

n*5D  Mission  \rea:  510  -  Oefense  Research  Budget  Activity:  l~Technology  Base 

*  synthesized  new  el ec t ros t r Ic t tve  materials  for  transducer  and  mlcrodlsplacement  applications,  such  as  high  sensitivity 
sonar  sensors; 

*  established  a  new  field  of  research  in  conducting  polymers  with  potential  applications.  Including  the  development  of  high 
energy  density  batteries  and  lightweight  camouflage,  shielding,  and  electronic  materials; 

*  produced  a  primary  reference  catalog  of  astronomical  x-ray  sources  which  will  contribute  to  Increased  navigational 
reliability  under  adverse  conditions  requiring  nonvlslble  light  navigation; 

*  demonstrated  the  feasibility  of  new  signal  processing  technique,  ulntmura  cross  entropy,  which  will  Improve  communications 
(n  lamming  and  high  density  signal  environments; 

*  demonstrated  a  technique  for  electronically  stimulating  organized  regeneration  of  mammal  bone  and  nerve  tissue; 

*  demonstrated  the  use  of  Solar  Wind  Satellite  coconagraphy  data  to  study  causes  of  magnetospherlc/geomagnetlc  responses,  an 
approach  which  will  allow  the  obsorvatlon  of  coronal  plasma  Irregularities  and  the  ejection  of  coronal  clouds  from  the  sun 
resulting  In  improved  ability  to  predict  communication  disruptions; 

*  identified  linkages  between  encoding,  processing,  and  response  modalities  and  refined  methods  for  predicting  Information 
processing  workload; 

*  completed  research  in  rechargeable  lithium  batteries  for  high  energy  density  primary  energy  sources  for  lead  acid  battery 
replacement ;  and 

*  developed  principles  required  to  design  3-0  displays  for  use  In  vehicle  and  manipulator  control  systems. 

Examples  of  research  projects  that  have  been  completed  during  FY  19BI  and  transitioned  Into  either  Exploratory  Development, 
Advanced  Development,  or  other  activities  Include: 

*  completed  an  assessment  methodology  for  Impact  damage  of  composite  aircraft  structures;  transitioned  to  Exploratory 
Development ; 

*  coapletsd  the  open  ocean  version  of  an  Air  Deployed  Oceanographic  Mooring  which  has  200  sensors,  Is  usable  for  one  year, 
and  has  a  satellite  relay  data  line;  transitioned  to  Advanced  Development; 

*  completed  research  In  laser  assisted  metal  working  techniques  to  enhance  productivity  In  welding,  drilling,  and  heat 
treating;  transitioned  to  manufacturing  technology; 

*  completed  research  In  low  frequency  magnetostrlctlve  transducers  using  single  crystal  and  polycrystalline  materials; 
- ransltloned  to  Exploratory  Development;  and 

*  completed  research  In  linear  fault  analysts  for  digital  electronics;  transitioned  to  Exploratory  Development. 

Additional  FY  1981  accomplishments  are  provided  In  Individual  Subelement  Descriptions* 

2.  (M)  FY  1982  Program:  Sec  Individual  Subelement  Descriptions. 
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Subeleisent: 

Program  Element:  61153N 
DoD  Mission  Area:  510  -  Defense  Research 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Experimental  and  theoretical  research  In  physics  Is  directed  toward  physical  phenomena, 
materials,  structures,  processes,  and  measurement  techniques  underlying  Immediate  and  long  range  Navy/Marine  Corps  requirements 
and  capabilities  In  weapons,  weapons  platforms,  sensors,  communications,  surveillance,  :iavlgation,  countermeasures,  assessment  of 
weapons  effects,  and  characterlxatlon  of  naval  environments*  Major  program  thrusts  are  in  solid  state  physics;  atomic  and 
molecular  physics;  radiation,  optics  and  laser  physics;  physical  and  underwater  acoustics;  geophysics,  plasma  and  ionic  physics; 
and  superconductivity. 

(U)  RELATED  ACTIVITIES;  Interservlce  coordination  is  provided,  in  part,  through  reviews  by  the  Office  of  the  Under  Secretary  of 
Defense  for  Research  and  Engineering  and  through  Navy  representation  on;  Interagency  committees  on  plasma  physics,  atomic  physics, 
lasers,  materials,  electronics,  and  cryogenic  refrigeration  which  effect  coordination  throughout  all  federal  programs  In  these 
areas;  the  Solid  State  Sciences  Committee  of  the  National  Academy  of  Sciences;  Working  Groups  on  Microwave  Devices,  Low  Power 
Devices,  Imaging  and  Display  Devices,  and  Laser  Devices  of  the  Department  of  Defense  Advisory  Group  on  Electron  Devices*  The 
Laser  program  is  closely  related  to  and  complements  those  of  the  Navy  Systems  Commands,  Army,  and  Air  Force.  Close  coordination 
is  also  maintained  with  Defense  Advanced  Research  Projects  Agency  programs  on  free  electron  lasers,  gas  lasers,  solid  state 
lasers,  and  related  science  and  technology*  Coordination  Is  maintained  with  the  Defense  Nuclear  Agency  in  the  areas  of  atomic, 
molecular  and  plasma  research  as  they  relate  to  weapons  effects,  and  with  the  Army  Research  Office  (Durham),  the  Air  Force  Office 
of  Scientific  Research,  the  National  Science  Foundation,  the  National  Aeronautics  and  Space  Administration,  the  Department  of 
Energy,  and  with  Navy  and  other  military  laboratories*  Information  exchange  with  foreign  nations  Is  effected  through  the  North 
Atlantic  Treaty  Organization,  by  participation  In  the  Tripartite  Technical  Cooperation  Program,  and  through  various  defense 
exchange  agreements*  This  participation  also  Involves  interaction  with  the  Office  of  the  Under  Secretary  of  Defense  for  Research 
and  Engineering  and  with  the  other  services* 

(U)  WORK  PERFORMED  BY;  (Representative)  (I)  Academic!  University  of  California,  Berkeley,  CA;  Massachusetts  Institute  of 
Technology,  Cambridge,  MA;  University  of  Arizona,  Tucson,  AE;  University  of  Illinois,  Chicago,  IL;  University  of  Texas,  Austin, 
TX;  (2)  Industrial?  United  Technologies,  East  Hartford,  CT;  IBM  Research  Laboratories,  Yorktown  Heights,  NY;  Science 
Applications ,  Inc* ,  Palo  Alto,  CA;  (3)  Non-Profit:  SRI  International,  Menlo  Park,  CA;  American  Institute  of  Physics,  New  York, 
NY;  (4)  In-House;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Surface  Weapons  Center,  Silver  Spring,  MD* 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1*  (U)  FY  1981  and  Prior  Accomplishments:  Accomplishments  under  this  subelement  Include:  essential  contributions  to  Infrared  and 
laser  technology,  cryogenics,  superconductivity,  magnetic  toatertals  and  sensors,  transducer  technology  and  high  temperature 
acoustics,  gaa  discharge  devices,  and  assessment  of  nuclear  weapons  effects;  relativistic  electron  beam  techniques  for  generation 
of  high  power  mlcrovaves,  olllimeCer  and  infrared  waves;  rare  gas  halide  lasers  with  efficient  Raman  conversion  to  visible 


Subeleraent:  JJ_ 

Title: 

General 

Physics 

Program  Element: 

6U53N 

Title: 

Defense 

Research  Sciences 

OoD  Mission  Area: 

510  Defense  Research 

Budget 

Activity; 

1  -  Technology  Base 

wavelength;  selective  separation  of  rare  earth  elements  from  liquid  solution  via  laser  photoreduction;  magnetic  mirrors  for  the 
ring  laser  gyroscope;  and  achievement  of  coherent  emission  from  Josephson  Junction  arrays  for  frequency  synthesiser  applications. 
Demonstration  of  high  power  laser  beam  improvement  technique  by  Stimulated  Raman;  first  radio  frequency  transversely  excited 
excimer  laser;  discovery  of  a  new  phase  in  n-al’<ane  and  pressure  induced  changes  In  energetic  chemical  solutions;  determination  of 
physical  mechanisms  responsible  for  decomposition  of  energetic  materials  using  picosecond  optical  pulses;  drawing  of  fluoride 
glass  fibers  from  materials  with  potential  for  extremely  low  attenuation;  demonstration  of  laaer-lnduced  charge-transfer 
I  collisions;  operation  and  application  of  the  first  submicron  resolution  cryogenic  scanning  acoustic  microscope;  demonstration  of 

very  high  speed  switching  (picoseconds)  in  electronic  devices  by  aodelocked  lasers;  improved  radiation  hardness  In  optical  fibers 
by  photobleachlng;  generation  of  I  megawatt  at  a  wavelength  of  400  micrometers  with  a  free  electron  laser;  theory  of 
electromagnetic  radiation  at  very  low  frequency  and  at  kllometric  wavelengths  from  the  quiet  and  disturbed  auroral  arcs; 
successful  fabrication  of  a  400  Josephson  Junction  series  array  for  digital  superconductive  electronic  studies;  construction  of  a 
unique  miniature  non-magnetic  4«2  degree  Kelvin  cryocooler;  demonstration  of  the  role  of  surface  roughness  in  Che  gigantic 
enhancement  of  Raman  Scattering  from  adsorbed  molecules  on  metal  surfaces;  clarification  of  processes  Involved  in  Kapitza 
resistance;  determination  of  structure  of  metallic  glasses;  T-matrlx  methods  for  scattering  from  submerged  objects;  developed  new 
two-stage  spatial  filter;  developed  a  unified  matched  filter  theory;  first  demonstration  of  optical  discrete  Fourier  transform 
processor;  first  demonstration  of  optical  calculation  of  Hankel  transforms;  developed  an  acoustically  modulated  fiber  optic 
interferometer  for  radiation  absorption  measurements;  first  successful  experiment  and  validated  theory  of  photo-excited  mercury 
cadmium  tellurlde  mobilities;  first  demonstration  of  resonant  pumped  cascade  solid  state  lasers;  and  first  rare  earth  laser 
transition  longer  than  3  micron  -  3*^  micron  In  holralum;  first  dual  wavelength  laser  (0.75  and  0.85  micron)  using  two  rare  earth 
activators;  demonstration  of  continuous  wave  laser  action  of  the  first  special  color  center,  (fJ)  A,  In  lithium  doped  potassium 
chloride;  discovery  and  characterization  of  (F^)  A  centers  In  potassium  hrourlde,  potassium  Iodide,  and  rubidium  iodide  (Rbl);  and 
achievement  of  broadly  tunable  laser  action  beyond  3  micron  from  (F^)  A  centers  In  lithium  doped  potassium  Iodide. 

2*  (U)  FY  1982  Program?  Current  research  under  this  subelement  maintains  emphasis  In  areas  considered  to  be  of  continued 
importance  to  the  Navy:  Solid  State  Physics  -  efforts  focus  on  basic  electronic,  magnetic,  optical,  structural,  and  thermal 
properties  of  solids  offering  potential  for  improvements  In  navigation,  communications,  surveillance,  and  electronic  warfare 
systems;  emphasis  continues  on  the  electronic  structure  of  semiconductors  with  emphasis  on  surfaces,  interfaces  and  defects;  new 
emphasis  on  computations  of  thermodynamic  properties  from  first  principle  models;  Investigation  of  the  physics  of  random  systems 
with  new  thrust  in  macromolecular  physics  and  picosecond  laser  spectroscopy  of  semiconductors.  Atomic  and  Molecular  Fhyslcs  - 
continued  investigation  of  atomic  and  molecular  species  to  understand  their  properties  and  effects  on  systems  In  the  military 
environment  and  to  facilitate  their  optimum  utilization  for  design  of  new  systems;  new  emphasis  Is  on  low-temperature  hydrogen 
masers;  reconciliation  of  theoretical  limits  with  experimental  results  for  laser  cooling  of  trapped  ions;  measurement  of 
vibrational-rotational  tinewtdths  to  permit  a  test  of  procedures  to  obtain  detailed  state-to-state  rotational  relaxation  rates; 
determination  of  Inelastic  cross  sections  for  collisions  involving  Rydberg  atoms;  and  structural  investigations  of  Intercalated 
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Subelenenc:  J_l_  Titles  General  Physics 

Program  Element:  61153N  Title:  Defense  Research  Sciences 

DoD  Mission  Area:  510  -  Defense  Research  Budget  Activity:  I  -  Technology  Base 

compounds,  of  metallic  glasses,  of  materials  LaportAtiC  to  energy  problems,  and  of  substances  of  Interest  in  physiological  oxygen 
transport*  Radiation  and  Optics,  and  Laser  Physics  -  continued  emphasis  on  efforts  to  Improve  efficiency,  stability,  and  lifetime 
of  laser  sources,  especially  In  the  blue-^green  region;  investigation  of  new  approaches  for  coherent  sources,  filters  and  detectors 
for  the  blue-green,  vacuum  ultraviolet,  and  x-ray  regions;  utlllxatlon  of  ultra-short-pulse  tunable  laser  sources  for 
Investigations  of  transient  effects  In  matter  and  in  photo-chemical  reactions;  investigate  optical  processors  for  Electronic 
Warfare,  Radar,  and  Sonar  applications;  examination  of  radiation  damage  susceptibility  of  materials,  which  may  be  exposed  to 
severe  radiation,  and  investigation  of  methods  to  reduce  this  susceptibility;  new  emphasis  on  evaluation  of  critical  Issues  In 
two-stage  low-voltage  free-electron  lasers  as  potential  high  power  tunable  sources;  examine  color  center  lasers  far  beyond  4 
micron  for  continuous  wave  and  flashlamp  pumping  measurement  of  kinetic  rates  limiting  new  pulsed  laser  concepts;  development  of 
non-slllca  glasses  for  ultra-low-loss  fibers;  Investigation  of  noise  sources  in  fioer  optic  systems;  surface-enhanced  Raman  effect 
studies;  Investigation  of  non-linear  optical  techniques  for  microscopy  of  biological  materials;  evaluation  of  conjugate  wave 
processing  techniques  for  correcting  optical  inhomogene it les  In  gaseous  lasers  and  other  media;  and  Investigation  of  laser  gas 
cooling  techniques  for  study  of  condensation  phenomena.  Acoustics  -  continuing  emphasis  on  fundamental  acoustic  phenomena, 
techniques  and  devices;  investigation  of  calibration  methods  for  parametric  transducers,  spectral  Interactions,  and  elastic 
constants  of  solids;  techniques  for  acoustic  nondestructive  evaluation  of  materials  and  structures;  evaluation  of  the  Interaction 
of  acoustic  waves  with  complex  submerged  objects;  Investigation  of  anecholc  and  decoupling  materials  and  mechanisms;  description 
of  the  Interaction  of  acoustic  waves  with  a  medium  having  complicated  sound  speed  structure  and  topographical  boundaries; 
investigation  of  optical  techniques  for  sound  field  visualization  and  for  acoustic  detection;  new  emphasis  on  determination  of 
internal  structure  and  dynamics  of  media  from  analysis  of  propagation  of  acoustic  signals*  Plasma  and  Ionic  Physics  -  continuing 
efforts  on  interactions  of  electrons,  Ions,  molecules,  atoms,  and  photons  Involved  in  Ionospheric  processes,  pulsed  power 
techniques,  gas  discharge  devices,  and  laser  systems;  on  autoacceleration  and  automodulation  of  Intense  relativistic  electron 
beams;  on  collective  acceleration  of  Iona  and  collective  wave  generation  via  free-electron  laser  and  maser  amplifying  mechanisms 
for>  powerful,  tunable,  and  compact  radiation  sources;  and  on  examination  of  propagation  of  electron  and  Ion  beams  in  air. 
Superconductivity  -  continued  effort  on  characterization  of  arrays  of  superconducting  junctions  In  terms  of  parameters  Important 
^or  applications  such  as  parametric  amplification,  frequency  conversion,  logic  switching.  Information  storage;  on  sensitive, 
broadband  magnetic  and  electromagnetic  sensors;  on  a  search  for  hlgher-transltlon-temperature  and  hlgher-crltlcal-magnetlc-f teld 
superconductors;  new  emphasis  on  the  properties  of  sub-micron,  thln-fllm,  homogenous  and  Inhomogenous  superconductive  materials 
for  device  applications, 

3,  (U)  FT  1983  and  FY  1984  Planned  Programs:  The  major  program  thrusts  will  be  maintained  with  adjustments  as  follows: 
Solid  State  Physics  -  extension  of  the  first  principles  program  for  calculation  of  thermodynamic  properties  of  crystalline 
materials  to  Include  ceramics;  utilization  of  nonlinear  laser  spectroscopy  as  a  means  to  obtain  quantitative  measurements  of 
elementary  excitations  and  electronic  defects  in  semiconductors;  calculations  of  electronic  properties  of  defects  and  defect 
clusters  In  semiconductors  as  related  to  device  performance;  investigations  of  solid  state  aspects  of  ultra  submicron  electronics; 
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Increased  effort  on  macromolecular  physics;  Investigations  on  random  systems  directed  to  problems  of  energy  transport,  and  to 
elucidation  of  alloy  properties;  and  synthesis  of  nov<»l  stable  and  metastable  magnetic  materials  and  structures  Including  the 

preparation  of  composite  materials  by  molecular  beam  epitaxial  techniques  for  application  to  microwave  and  optical  devices; 

studies  of  laser  Initiated  chemical  reactions  at  semiconductor  surfaces*  Atomic  and  Molecular  Physics  -  evaluation  of  candidate 
Ions  for  stored  ion  spectroscopy  applications  to  precision  timing;  investigation  of  the  performance  of  a  superf luld-hel lum-wall 
hydrogen  maser;  an  attempt  to  apply  laser  cooling  techniques  to  a  neutral  atomlc/molecular  beam;  studies  of  state  changing 
collisions  for  Rydberg  atoms  Interacting  with  Ions  and  electrons;  application  of  laser  techniques  to  the  determination  of  cross 
sections  and  rates  for  atomic  and  molecular  collisions;  development  of  understanding  of  the  atomic  and  molecular  processes 
Involved  In  explosion  Initiation  In  energetic  materials;  and  x-ray,  electron,  and  neutron  diffraction  structural  determinations  of 
device  materials,  antibiotics  and  energetic  materials.  Radiation,  Optics  and  Laser  Physics  -  Investigate  real-time  image 
processing  techniques;  development  of  compact  high  performance  optical  processors;  investigate  non-linear  snd  magnetic  effects  for 
optical  processors;  theoretical  and  experimental  analysis  of  saturation  and  absorption  In  selected  narrow  gap  materials; 

calculation  of  optical  heating  in  extrinsic  silicon  at  5®  K;  demonstration  of  extremely  broad  laser  action  using  crystals 

containing  multiple  lasing  species;  application  of  tunable  color  center  lasers  towards  fundamental  problems  in  spectroscopy; 
investigate  new  lasers  using  resonnnt  punping;  investigate  mld-lnfrared  laser  sources  using  flashlamp  pumped  rare  earth  doped 
solids;  attempt  to  achieve  laser  gain  In  the  extreme  ultraviolet;  application  of  conjugate  wave  processing  techniques  In  optical 
and  real-time  holography;  development  of  Kilojoule  exclmer  lasers;  determination  of  limitations  for  laser  chemistry  Imposed  by 
basic  molecular  physics  considerations;  development  of  materials  for  higher  speed  and  higher  efficiency  optical  microcircuits; 
Investigate  optical  Umlter  concepts  for  optical  countermeasure  applications;  and  Investigation  high  speed  semiconductor  devices 
using  picosecond  optical  probes;  and  development  of  new  fluoride  glasses  for  ultra-low-loss  optical  fibers.  Acoustics  -  emphasis 
on  fundamental  research  In  nonlinear  acoustics;  development  of  acoustic  techniques  for  measurement  of  physical  properties  of 
various  liquids  and  solids;  investigations  of  higher  resolution  scanning  acoustic  microscope  through  use  of  lower  cryogenic 
temperatures;  Increased  emphasis  on  acoustic  field  and  tomographic  visualisation  Including  techniques  for  imaging  three- 
dimensional  fields;  increased  emphasis  on  techniques  for  control  and  analysis  of  acoustic  scattering  by  complex  submerged  objects; 
and  advanced  approaches  to  underwater  acoustic  transducers,  anecholc  coating  (acoustic  decoupling),  materials  technology,  target 
echo  exploitation,  and  underwater  acoustic  propagation  as  Influenced  by  ocean  dynamics.  Plasma  and  Ionic  Physics  -  continue 
emphasis  on  electron  beams;  search  for  new  sources  of  pulsed  electromagnetic  power  aver  broad  spectral  regions;  investigate  new 
types  of  compact  hlgh-gradlent  electron  and  ion  accelerators;  examine  compact  energy  storage  concepts  such  as  horaopolar 
generators;  and  computer  model  the  dynamics  ol  coupled  plasma  systems.  Superconductivity  -  increased  emphasis  on  the  properties 
of  sub-micron,  thln-fllm,  homogenous  and  tnhoraogenous  superconductive  materials  and  on  new  concepts  for  miniature  cryocoolers;  and 
continued  emphasis  on  digital  superconductive  devices  and  systems. 
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Title:  Defense  Research  Sciences 
Rudget  Activity:  1  -  Technology  Base 

4,  (U)  Resources: 


Suhelement:  1 1 

Program  Element:  61 L53N 

OoD  Mission  Area:  510  ~  Defense  Research 


Total 


FY  1981 

FY  1982 

PY  1983 

FY  1984 

Additional 

Estimated 

rule 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

Subelement  ll 

General  Physics 

26,696 

30,479 

33,853 

36,897 

Continuing 

Continuing 
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Subelement:  _17 

Program  Element:  61 153W 

OoD  Mission  Area:  510  -  Defense  Research 


Title:  Radiation  Sciences 
Title:  Defense  Research  Sciences 
Budget  Activity:  1  -  Technology  Base 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  the  Navy  must  he  capable  of  operating  In  hostile  radiation  environments  from  nuclear 
weapons,  nuclear  power  sources,  directed  energy  weapons,  and  natural  radiations  In  space.  The  Radiation  Sciences  Suhelement 
addresses  the  problems  associated  with  these  radiation  environments  In  the  following  ways:  (1)  our  understanding  of  the  basic 
physics  of  the  Interactions  of  x  rays  and  charged  particle  beams  with  matter  and  the  production  of  damage  by  these  radiations  In 
materials  and  devices  Is  extended  by  both  experiments  and  development  of  the  theory,  (11)  the  vulnerability  of  advanced  nwiterlals 
and  devices  Is  measured  by  actual  testing  with  radiation  sources,  and  (III)  measurements  are  made  on  the  characteristics  of 
various  radiation  sources  to  improve  ojf  understanding  of  how  hostile  radiation  environments  can  be  simulated  In  the  laboratory. 
The  Radiation  Sciences  Subelement  also  explores  ways  in  which  radiation  can  be  used  beneficially  either  to  analyse  taaterlals  and 
surfaces  or  to  modify  their  properties.  In  addition,  experimental  and  theoretical  work  Is  performed  under  this  subelement  on 
advanced  concepts  for  measuring  Che  Intensity  and  energy  spectrum  of  radiations  In  various  military  applications, 

(U)  RELATED  ACTIVITIES:  The  research  in  this  Subelement  Is  coordinated  by  several  means:  through  Department  of  Defense  reviews 
sponsored  by  the  Under  Secretary  of  Defense  for  Research  and  Engineering;  through  collaborative  efforts  between  scientists  from 
DOD,  other  government,  private  Industry  and  university  laboratories;  for  example  electron  and  x-ray  transport  calculations  with 
the  Air  Force  Weapons  Laboratory  and  the  National  Bureau  of  Standards;  analysis  of  amorphous  surface  layers  on  metals  produced  by 
laser  Irradiations  with  Bell  Laboratories;  and  hydrogen  embrittlement  of  metals  with  Pennsylvania  State  University;  through  close 
relationships  between  research  projects  and  applied  problems;  for  example  charge  recombination  In  Insulators  as  a  function  of 
photon  energy  -  these  results  are  related  to  work  on  radiation  hardness  sponsored  by  Che  Defease  Nuclear  Agency;  and  through 
representation  on  technical  committees  and  working  groups  such  as  the  De/ense  Nuclear  Agency  Program  Review  Committee  for 
Transient  Radiation  Effects  In  Electronics,  the  National  Aeronautics  and  Science  Administration  -  Air  Force  Space  Division  Space 
Parts  Working  Group,  and  the  DOD  -  National  Science  Foundation  -  Department  of  Energy  Interagency  Advanced  Power  Group, 

(U)  WORK  PERFORMED  BY;  In-House :  Naval  Research  Laboratory,  Washington,  O.C, 

(U)  PROGRAM  ACCOHPLISHHENTS  AND  FUTURE  PROGRAMS; 

I,  (U)  FT  1981  and  Prior  Accoapllshaents;  Surface  properties  of  metals  (such  as  sliding  wear  resistance,  fatigue  resistance, 
and  corrosion  resistance)  have  been  found  to  be  substantially  improved  by  the  implantation  of  selected  Ion  species  to  relative 
atomic  concentrations  of  about  lOZ  to  20%  in  the  outermost  25  nano-meters  to  100  nano-meters  of  the  material,  \  transition  of 
some  of  the  ion  implantation  research  to  6,2  Exploratory  Development  was  made  and  was  followed  by  the  Installation  of  implanted 
bearings  into  Navy  service  aircraft  for  fleet  testing.  These  bearings  were  Implanted  with  chromium  and  phosphorus  ions  to  Impede 
corrosion  during  periods  when  the  aircraft  are  Idle,  It  was  demonstrated  for  the  first  time  that  single  event  upsets  can  occur  in 
dynamic  random  access  memories  and  microprocessors  when  such  devices  are  irradiated  with  high-energy  neutrons  or  protons. 
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Ouartt  iC'it  Ive  single  e^enc  npsec  snscept  ihl  1 1 1  y  TiensurejnenLs  were  owde  for  high-energy  neutrons,  protons,  and  photons  from 
laboratory  accelerators  used  to  simulate  radiations  from  nuclear  weapons  and  those  found  In  space.  \  2.5  micrometer  diameter  beam 
of  energetic  Ions  was  used  to  examine  the  single  event  upset  sensitivity  of  Individual  cells  In  IbK  dynamic  ranciom  access 
memories.  An  Important  new  effect  was  observed  namely  that  the  susceptibility  of  a  microcircuit  to  single  event  upsets  Is 
increased  by  the  accumulation  of  total  Ionizing  dose  in  the  device.  Bremsstrahlung  Induced  energy  straggling  In  Intense  electron  ) 
beams  was  shown  to  affect  electron  beam  propagation  characteristics  significantly.  Monte  Carlo  calculations  on  radiation  damage 
mechanisms  showed,  contrary  to  a  long  accepted  model,  that  the  character  of  collision  cascades  and  damage  clusters  changes 
entirely  If  the  channeling  effect  In  crystal  lattices  is  taken  into  account.  A  new  technique  was  developed  whereby  explosives  art- 
initiated  by  high  energy  electron  beams;  this  technique  has  made  it  possible  to  perform  definitive  experiments  on  the  initiation 
stages.  T^e  effects  of  alpha  particle  Irradiations  were  observed  for  the  first  time  on  superconducting  Josephson  tunnel 
junctions.  A  new  photoelectron  technique  for  analyzing  highly  excited  states  of  matter  with  synchrotron  radiation  was 
demonstrated.  This  technique  was  successfully  applied  to  materials  Irradiated  with  a  pulsed  laser.  Unique  wide-range  x-ray 
optics  were  deslgne<l  for  synchrotron  radiation  beam  lines  to  be  utilized  jointly  by  Naval  Research  Laboratory  and  National  Bureau 
of  Standards  at  Che  National  Synchrotron  Light  Source  at  Brookhaven.  A  multlrallllon  degree  plasma  x-ray  source  Involving 
implosion  of  a  hollow  cylinder  of  gas  was  constructed  and  tested.  The  photon  energy  dependence  of  radiation  effects  In  metal 
oxide  semiconductor  devices  was  found  to  obey  a  model  based  on  electron-hole  recombination;  previously  these  radiation  effects 
were  thought  to  be  independent  of  photon  energy.  High  sensitivity  direct  atom  counting  of  tritium  gas  was  successfully 
demonstrated  at  the  Naval  Research  Laboratory  cyclotron.  Radiation  damage  and  space  performance  of  a  number  of  advanced  types  of 
solar  cells.  Including  gallium  arsenide  cells,  were  measured,  for  the  first  time  In  an  actual  space  environment,  on  the  Navy 
Technology  Satellite  ^*2.  A  new  formulation  of  the  theory  of  free  electron  lasers  was  developed.  An  analysis  technique  using 
optical  emissions  from  sputtered  ions  has  been  developed  and  Investigated.  The  electronic  structure  of  point  (>j^cancy)  defects  In 
aluminum  was  computed. 

2.  (U)  yy  1982  Program?  Effective  October  I,  1982,  several  Ion  Implantation  work  units  were  transferred  from  the  Radiation 

Sciences  Subelement  to  a  new  task  area  entitled:  '*lon  Implantation  for  Materials  Processing,”  In  the  Materials  Subeleraent. 
Selected  results  of  the  ton  Implantation  effort  are  also  being  transferred  to  a  new  ^lanufacturing  Technology  Effort.  for  these 
reasons  the  FY  1982  Program  described  here  will  be  somewhat  different  from  that  '>atllned  In  the  previous  program  element 
descriptive  summaries.  On  the  occasion  of  this  transfer  it  should  be  noted  that  Ion  implantation  research  In  the  ?Javy  was 
initiated  under  the  Radiation  Sciences  Subelement  and  developed  to  the  point  where  the  Importance  of  Its  application  to  a  wide 
variety  of  materials  was  successfully  demonstrated.  The  FY  1982  program  will  Include  the  following  areas:  Techniques  will  be 

developed  to  extend  the  application  of  Ion  beam  analysis  tehnlques  to  foreign  species  and  host  combinations  not  now  feasible;  one 
such  new  procedure  will  be  to  detect  x-rays  or  gamma  rays  In  time  coincidence  with  scattered  Incident  ions.  The  high  energy 
charged  particle  microbeam  will  be  used  to  examine  radiation  damage,  ionization  effects,  and  single  event  upset  mechanisms  in  64K 
dynamic  random  access  memories  and  microprocessors  and  in  specially  designed  mlcrostruct  ires •  Single  particle  effects  and  neutron 
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amage  investigations  will  be  conducted  on  superconducting  Josephson  tunnel  junction  devices.  Heavy  cosmic  ray  fragmentation 
ontrlbutions  to  spacecraft  radiation  environments  will  be  investigated  experimentally  and  theoretically.  The  effects  of  intense 
lectron  beams  on  energetic  materials,  metals,  composites,  and  ceramics  v’ill  be  examined.  Theoretical  calculations  will  be  made 
•n  radiation  damage  in  various  materials  produced  by  nuclear  weapons,  space  radiations,  and  directed  energy  weapons.  The 
ollislonal  and  radiative  decomposition  of  explosive  molecules  will  be  examined  theoretically.  Interactions  of  high  energy 
ilectron  beams  with  periodic  magnetic  structures  will  be  investigated  at  the  Naval  ‘lesearch  Laboratory  Linear  Accelerator  (Llnac) 
is  a  possible  source  of  Intense  coherent  radiation.  Survivability  of  multi-kilowatt  power  sources  for  satellites  will  be  analyzed 

rlth  respect  to  nuclear  and  space  radiations  and  lasers.  Methods  of  Improving  the  sensitivity  of  direct  atom  counting  of  tritium 

>n  the  Naval  Research  Laboratory  cyclotron  will  be  evaluated.  A  new  technique  for  detecting  magnetic  resonances  opclcal'ly  will  be 
ised  to  obtain  new  ralcrostructure  information  on  radiation  Induced  defects  In  various  compound  semiconductors.  Laser  Induced 
)lasma  and  annealing  processes  In  semiconductors  will  be  characterized  by  means  of  synchrotron  radiation  and  the  newly  development 
•xclted  state  photoelectron  technique.  The  electronic  and  optical  properties  of  semlcondui^.t^or  mlcrostrutures  will  be  assessed, 
rhe  initial  phase  of  beam  line  design  and  construction  for  Navy  use  at  the  National  Synchrotron  Light  Source,  Srookhaven,  will  be 
iorapleted.  Investigations  will  be  started  with  synchrotron  radiation  on  x-ray  Raman  scattering,  production  of  subralcron 
jtruCures,  and  calibration  of  x-ray  Instrumentation.  A  new  soft  x-ray  source  will  be  used  to  measure  spectra  from  materials  being 
investigated  theoretically  by  band  structure  techniques.  The  electronic  and  atomic  structure  of  point  imperfections,  important  in 
radiation  damage,  will  be  completed  and  will  Include  relaxation  effects.  Examinations  of  x-ray  emission  from  mixed  composition 
slasmas  will  be  performed  with  both  the  gas  implosion  source  and  a  new  high  power  laser  source.  Improved  calculations  of  the 

radiation  of  free  electron  lasers  will  be  made.  New  theoretical  approaches  to  the  calculation  electron  channeling  trajectories 

^lll  be  developed. 

5.  (U)  FY  1983  and  FY  198A  Planned  Programs:  The  techniques  of  materials  analysis  by  means  of  Ion  beams  will  be  applied  to 
jroblems  requiring  three-dimension  non-destructive  mlcroanalysls  of  surface  layers,  such  as  those  of  advanced  semiconductor 
ievices  or  ion-implanted  metals.  The  raicrobeam  at  the  Naval  Research  Laboratory  5  megavolc  Van  de  ^7raaff  will  be  developed  into  a 
)ulsed  beam  and  will  be  used  to  study  time  dependence  of  damage  and  Ionization  effects  in  Integrated  circuits  and  in  specially 
leslgned  microstructures.  The  use  of  the  seml-emplrlcal  reaction  model  will  be  extended  to  study  reactions  In  spacecraft 
naterials  produced  by  high  energy  protons  in  the  trapped  radiation  belts.  Radiation  effects  experiments  and  theoretical 
Investigations  will  be  initiated  for  variety  of  new  types  of  sensors  fabricated  with  Integrated  circuit  tehnlques.  Atomic 

lollision  theory  will  be  applied  to  analyze  the  production  of  radiation  damage,  sputtering.  Ion  beam  mixing  and  other  effects 

>roduced  by  energetic  particle  beams.  The  production  of  tunable  electromagnetic  radiation  from  the  interaction  of  relativistic 
ilectrons  and  periodic  magnetic  structures  will  be  studied.  Examinations  of  radiation  induced  defects  in  quaternary 

semiconductors  will  be  initiated.  The  effects  of  defects  on  compound  semiconductor  alloy  systems  will  be  investigated.  The 

relationship  between  radiation  induced  defects  in  semiconductor  materials  and  the  performance  characteristics  of  devices  made  from 
:Uose  materials  will  be  studied.  Nonlinear  stability  investigatons  will  be  made  of  electrons  In  undulator  structures  and  will  be 
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related  to  free  electron  laser  experiments#  Investigations  of  Interface  states^  atomic  defects,  stibmlcron  electronic  structures, 
highly  excited  states  of  matter  (e.g.  laser  excited),  and  crystal  structures  will  he  initiated  and  carried  out  using  the  Naval 
Research  Laboratory  facilities  at  the  National  Synchrotron  Light  Source*  Tjaser  damage  to  exterior  satellite  components  will  be 
analyzed  and  new  tehnlques  for  hardening  such  components  will  be  examined.  Direct  atom  counting  will  be  attempted  with  relatively 
low-voltage  Ion  beam  accelerators.  Measurements  of  high  speed  changes  In  materials  (e.g.  shock-wave  Induced  transformations)  will 
he  Investigated  with  x-rays  from  plasmas.  Interactions  between  adjacent  radiation  induced  point  defects  will  be  examined 
theoretically,  with  applications  to  diffusion,  annealing,  and  lon-lnduced  materials  modification.  Synchrotron  radiation  will  be 
used  as  a  pump  for  parametric  conversion  processes  In  single  crystals,  for  materials  structural  Investigations  and  for  calibration 
of  plasma  instrumentation. 

4.  (U)  Resources 


Title 

Suhelement  12  Radiation  Sciences 


Total 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

1.604 

3,000 

3,495 

3,718 

Continuing 

Continuing 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Research  In  this  sabelement  provides  understanding  of  materials,  devices  and  analytical 
techniques  needed  for  construction  and  Improvement  of  advanced  Navy/Marine  Corps  systems  and  capabilities.  The  program  Includes: 
the  chemical  synthesis,  characterization  and  processing  of  new  and  Improved  materials,  Including  polymers  and  solid  state 
materials;  the  physical  chemistry  of  materials;  the  chemistry  of  electrochemical  power  sources;  surface  chemistry,  including 
reactions  at  interfaces,  catalysis,  and  the  electrochemical  modification  of  surfaces;  analytical  techniques  to  solve  material  and 
environmental  problems;  and  chemical  theories  related  to  the  above* 

(U)  RELATED  ACTIVITIES:  Coordination  Is  maintained  through  the  Office  of  the  Under  Secretary  of  Defense  for  Research  and 
Engineering  reviews  and  with  the  Army,  Air  Force,  National  Aeronautics  and  Space  Administration,  National  Science  Foundation, 
Department  of  Energy,  and  National  Institutes  of  Health  by  exchange  of  information  on  proposals  and  actions  taken  on  them,  and  by 
regularly  scheduled  meetings  and  reviews  at  which  representatives  of  the  agencies  discuss  Interests  and  problems  of  their 
respective  programs*  Coordination  and  joint  planning  of  special  areas,  e*g»,  chemical  warfare  defense,  are  maintained  through 
regular  meetings  of  a  working  group  of  all  Navy  chemical  research  directors*  Closely  coupled  basic  research  and  exploratory 
development  projects  are  simultaneously  maintained  by  Navy  scientists*  Examples  of  such  joint  areas  Include  electroactive  polymers 
and  photochemical  aspects  of  materials  for  InformaClon  storage  in  computers*  Joint  projects  among  the  services  and  with  Defense 
Advanced  Research  Projects  Agency  are  frequently  managed  by  Navy  scientific  officers.  Current  examples  include  a  joint  Army-Navy 
task  at  Colorado  State  University  and  a  joint  Defense  Advanced  Research  Projects  Agency-Navy  task  at  the  University  of 
Pennsylvania. 

(U)  WORK  PERFORMED  BY:  (Representative)  (1)  In-House t  Naval  Research  Laboratory,  Washington,  DC.  (2)  Industrial t  IBM,  Yorktown 
Heights,  NY;  Lockheed  Missiles  &  Space  Co*  Inc*,  Palo  Alto,  CA;  Union  Carbide  Corporation,  Tarrytown,  NY;  EIC  Laboratories,  Inc*, 
Newton,  MA;  (3)  Academic :  University  of  California,  Los  Angeles,  CA;  University  of  Texas,  Austin,  TX;  Howard  University, 
Washington,  DC;  University  of  Massachusetts,  Amherst,  MA;  University  of  Utah,  Salt  Lake  City,  UT;  University  of  Illinois,  Urbane, 
IL; 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1*  (U)  FY  1981  and  Prior  Accomplishments!  Past  accomplishments  Include  the  following:  Theoretical  understanding  and  predictive 
capability  have  been  attained  for  the  wettability  of  solids  which  led  to  numerous  applications.  Including  the  Invention  of  barrier 
films  for  retaining  oil  In  ball  bearings.  These  barrier  films  have  markedly  Improved  the  reliability  and  readiness  of  missiles  and 
continue  to  yield  large  savings  in  replacement  and  repair  costs  for  navigational  aids  in  aircraft*  A  program  for  research  in  boron 
chemistry  led  to  the  receipt  of  the  Nobel  Prize  in  Chemistry  for  one  of  the  participants  (W*  N*  Lipscomb,  Harvard).  This  program 
laid  the  chemical  foundation  for  the  current  use  of  a  boron  compound  as  a  propellant  burning  rate  accelerator  which  significantly 
improves  weapon  effectiveness*  Some  recent  accomplishments  include  the  following:  Clear  fluoroepoxy  polymers  have  been 
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synthesized  which,  unlike  conventional  epoxies,  are  highly  oil  and  water  repelling*  Fluoroacrylate  polymers  have  been  developed 
which,  after  one  year  Immersion  absorb  less  than  0*061  water*  The  advantages  of  these  highly  environmentally  resistant  polymeric 
materials  include  their  high  optical  clarity  and  simple  application  (one  component  coating  system)*  Initial  funding  of  research  on 
polyacetylene  led  to  the  establishment  of  a  new  research  field:  conducting  polymers*  .Some  of  this  research  has  transitioned  to 

other  government  agencies  and  the  public  sector  in  the  form  of  large  industrial  programs  aimed  toward  the  development  of  new,  high 
energy  density  batteries,  while  an  ongoing  naval  research  effort  promises  lightweight  camouflage,  shielding  materials,  and 
electronic  fMterlals,  Novel  catalysts  have  been  patented  which  utilize  polymer  support  in  a  synergistic  way  for  high  reactivity. 
These  improved  catalysts  have  proved  effective  for  the  incorporation  of  carbon  monoxide  into  useful  organic  compounds*  This  work, 
points  a  way  to  improved  atmospheric  control  and  to  Improved  processes  for  naval  materials*  Microelectronic  devices  have  been 
developed  as  sensors  to  monitor  polymer  processing  such  as  the  cure  of  epoxy  resins  used  In  composites  in  high  performance  aircraft 
and  ships*  This  combination  of  polymer  processing  with  microelectronic  sensing  offers  an  entirely  new  approach  to  quality  control 
and  lifetime  assurance  of  critical  structural  materials*  Research  on  chemiluminescent  materials  for  marking  and  emergency  light 
sources  has  provided  the  highest,  nonenzymatic  chemiluminescent  quantum  yield  ever  reported,  namely  34  percent  versus  the  previous 
record  of  24  percent*  Rechargeable  lithium  batteries  with  capacities  up  to  twenty  ampere-hours  have  been  prepared  on  a  laboratory 
scale*  These  batteries  have  cycle  lives  of  about  fifty  cycles.  These  results  suggest  that  rechargeable  lithium  batteries  having 
specific  energies  which  exceed  those  of  existing  rechargeable  batteries  by  factors  of  up  to  ten  can  be  developed.  A  triple 
quadrupole  mass  spectrometer  has  been  invented  and  is  being  developed  for  atmospheric  monitoring  and  analysis*  This  Instrument 
which  is  patented,  has  elicited  considerable  interest  from  commercial  instrument  manufacturers.  Navy  laboratories  and  National 
Aeronautics  and  Space  Administration. 

.  ✓ . 

2*  (U)  FY  1982  Program:  In  Chemical  Materials,  continued  emphasis  Is  being  given  to  research  on  new  electroactive  materials  for 

electronic  and  electrical  appLldatlons ,  acoustic  and  thermal  sensors,  and  countermeasures  and  camouflage*  This  research  includes: 
tailoring  properties  of  flexible  conducting  polymers  through  evaluation  of  new  dopants,  mechanical  effects  (e.g*,  stretch 
orientation)  new  dopant  processes  (e*g*,  electrochemical  methods);  evaluation  of  piezoelectric  polymers  focusing  on  thick  films  lOT 
underwater  acoustic  applications  and  promising  new  materials;  work  on  novel  conducting  metal  complexes  which  have  potential  for 
Improving  electro-optical  devices  and  electrochemical  processes*  The  improvement  of  environmentally  stable  polymers  continues  to 
receive  emphasis.  Including:  improved  coating  systems  and  toughened  adhesives;  aging  and  curing  work  to  improve  service  life  of 

composite  matrix  materials;  improved  fire-resistant  organic  plastics  obtained  by  Incorporation  of  fire  retardant  pendant  groups  on 
the  polymer  backbone.  The  conversion  of  polymers  directly  to  ceramic  materials  (e*g*,  silicon  carbide)  continues  to  be  pursued, 
with  the  objective  to  provide  an  efficient  new  technology  for  the  preparation  and  processing  of  high  strength  temperature  ceramic 
fibers  and  bodies  for  composite  reinforcement,  turbine  blades  and  heat  exchangers.  Research  related  to  Infrared  decoy  materials 
and  new  polymers  for  acoustic  camouflage  will  be  initiated*  Work  Is  being  expanded  on  linear  and  crossllnked  f luoroacrylates  as 
new  environmentally  resistant  coatings  and  plastics*  Research  will  be  expanded  in  the  polymer  processing  science  area  to  Include 
research  on  ultrahigh  strength  polymers  for  composites  and  lightweight  armor*  Research  will  be  initiated  toward  chemical 
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modification  of  materials  by  ton  and  radical  implantation  to  improve  the  service  lifetit&e  of  naval  equipment.  In  analytical 
chemistry,  advanced  chemical  instrumentation  to  investigate  the  composition,  performance  and  stability  characteristics  of  tsaterlals 
v/ill  be  stressed.  Non  destructive  evaluation  methods  for  examining  the  cure  states  of  polymers  by  nuclear  magnetic  resonance 
techniques  will  he  investigated.  Rapid  methods  for  the  analysis  of  selected  trace  metals,  dissolved  organic  materials  and  chemical 
agents  in  seawater  will  be  investigated.  The  Surface  Chemistry  program  will  continue  to  emphasize  the  chemical,  structural  and 
electronic  properties  of  Interfaces  by  addressing  research  areas  that  include  surface  corrosion,  passivation,  adhesion  and 
lubrication,  catalysis  and  heat  transfer.  Optical  techniques  for  surface  analysis  will  be  examined  with  emphasis  on  instrumentation 
for  in  situ  chemical  charactertzat ion  of  solid/solid  and  fluid/solid  interfaces.  \  program  on  electronic  materials  will  stress  the 
chemical  and  physical  mechanisms  related  to  the  fabrication  and  characterization  of  electronic  microstructures.  This  will  Include 
efforts  on  Instrumentation  and  methodology  for  quantitative  chemical  and  structural  analysis  of  the  microstructures.  A  new 
experimental  program  on  laser  stimulated  surface  chemical  processes  will  be  initiated.  The  wear  resistance  to  laser-^sprayed  and 
other  coatings  will  be  investigated.  In  the  Electrochemical  Power  Sources  area,  research  to  determine  the  electrochemical 
properties  of  solid  dielectrics,  polymer  based  tonic  conductors  and  electrolytes  relative  to  their  application  to  power  sources 
will  be  expanded.  Research  will  he  continued  on  the  mechanisms  of  lithium  cell  charge  and  discharge  processes  and  the  interactions 
of  lithium  cell  with  electrolyte  solutions.  Research  on  the  electrochemical  fundamentals  necessary  to  develop  a  battery  lifetime 
predictive  capability  will  be  initiated. 

5.  (U)  FY  1983  and  FY  1984  Planned  Programs;  In  Chemical  Materials,  emphasis  on  environmentally  stable  polymers  including 
elastomers  and  thermosets  will  continue.  This  will  Include  the  synthesis  and  evaluation  of  environmentally  resistant  coatings, 
composite  materials  and  adhesives.  Polymer  research  on  novel  processing  methods  such  as  cryogenic  processing  will  be  initiated  to 
provide  new  options  for  dealing  with  polymers  which  are  difficult  to  process;  emphasis  will  also  be  placed  on  nonequlllbrlura 
aspects  of  processing.  A  new  program  will  be  initiated  on  carbon  dioxide  chemistry  as  It  pertains  to  the  control  of  atmospheres  in 
submarine  vessels.  Research  on  Electroactive  Materials  will  continue  as  the  development  of  new  electronic  and  electrical  materials 
for  sensors  and  electrochemical,  camouflage  and  countermeasures  applications  is  perceived  as  a  critical  need.  In 
Analytical  Chemistry,  the  development  of  unique  laboratory  Instrumentation  and  chemical  sensors  that  can  be  applied  to  Navy  needs 
will  continue  to  be  emphasized.  In  Surface  Chemistry  research  related  to  the  chemistry  of  electronic  materials  and  mlcrostructural 
fabrication  will  continue  to  be  stressed.  This  research  will  include  material  synthesis,  cluster  properties  identification, 
chemical  analysis  of  electronic  materials,  and  work  on  the  fabrication  and  characterization  of  alcron-*8lzed  electrodes.  The  new 
experimental  program  on  laser  stimulated  surface  chemical  processes  will  be  expanded.  Research  on  the  fundamentals  necessary  to 
provide  a  battery  state-of-charge  and  lifetime  predictive  capability  will  be  continued.  Solid  electrolytes  and  their  applicability 
to  power  sources  and  other  devices  will  receive  increased  attention.  The  electrochemistry  of  semiconductor  materials  will  continue 
to  be  investigated  as  it  affects  semiconductor  performance  as  photodetectors  and  optical  frequency  converters,  and  fojp  photoetching 
applications.  Research  to  elucidate  the  fundamentals  of  electrode  processes  and  their  influence  on  power  source  performance  and 
reliability  will  continue. 
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4.  (U)  Resources : 

FY  1981 

Title  Actual 

Subelement  13  Chemistry  15,118 


Total 


KY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

1^0^3 

19,486 

21,907 

Continuing 

Continuing 

Subeleraeat:  ^ 

Program  Element:  61 1 53M 

DoD  Mission  Area:  510  -  Defense  Research 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  This  aubelenent  comprises  research  directed  towards  solving  mathematical  and  analytical 
problems  in  the  functional  military  areas  of  logistics^  manpower*  intelligence*  acquisition  and  procurement,  systems  and 
operations  analysis,  and  command  and  control;  and  towards  providing  new  mathematical  and  computational  tools  useful  for 
requirements  determination,  planning,  design,  development,  maintenance,  and  use  of  operational  naval  vehicles  and  systems*  The 
results  lead  to  new  techniques  for  the  acquisition  and  processing  of  data  for  logistics  and  for  recruitment  and  allocation  of 
personnel;  to  analytical  and  numerical  methods  for  engineering  design,  and  for  estimation,  evaluation  and  comparison  of  weapon 
system  requirements  and  performance;  and  to  more  effective  approaches  to  assessing  and  controlling  system  reliability,  costs,  and 
schedule  in  project  management.  The  research  Is  also  pertinent  to  deriving  theories  and  techniques  of  Information  processing, 
storage  and  retrieval,  and  to  the  design  of  novel  architectures  for  computing  and  Information  processing  systems  devices.  'Hie 
effort  Is  conducted  in  the  areas  of  numerical  analysis,  mathematical  programming,  statistical  modeling  and  analysis,  digital 
computer  simulation,  reliability  theory,  applied  mathematics,  systems  and  control  theory,  artificial  Intelligence  and  robotics, 
computer  hardware  and  software,  logistics  and  operations  research,  decision  theory  and  mathematical  economics* 

(U)  RELATED  ACTIVITIES:  This  research  relates  to  efforts  In  the  Army,  Air  Force,  Defense  Advanced  Tlesearch  Projects  Agency, 
National  Science  foundation  and  the  National  Aeronautics  and  Space  Administration*  Active  liaison  Is  maintained  with  these 
agencies  through  regular  professional  communication,  through  annual  formal  meetings  such  as  reviews  by  the  Under  Secretary  of 
Defense  for  Research  and  Engineering,  and  through  numerous  joint  conferences  in  selected  technical  areas*  Significant  support 
relations  exist  with  the  Defense  Advanced  Research  Projects  Agency  information  technology  research  program,  with  the  Navy 
exploratory  development  programs  under  the  Naval  Material  Command  In  ship  performance  evaluation,  manpower,  logistics  and  comand 
and  control,  and  with  the  advanced  development  studies  and  analysis  programs  of  the  Chief  of  Naval  Operations  and  the  Planning, 
Analysis  and  Evaluation  Office  of  the  Department  of  Defense* 

<U)  WOEIK  PERFORMED  BY;  (Representative)  (1)  In-House;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Surface  Weapons  Center, 
Silver  Spring,  MD;  David  W*  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda,  MD;  Naval  Research  laboratory, 
Washington,  DC*  (2)  Industrial :  Systems  Control  Inc*,  ^alo  Alto,  CA;  Alphatech,  Inc*,  Cambridge,  HA;  Bolt,  Baranek  and  Newman, 
Cambridge,  HA;  Daniel  Vagner  Associates,  Paoll,  PA;  (3)  Non-Profit ;  SRI  International,  Menlo  Park,  CA;  (4)  Academic:  New  York 
University,  New  York,  NY;  Georgia  Institute  of  Technology,  Atlanta,  CA;  University  of  Southern  California,  Los  Angeles,  CA;  Yale 
University,  New  H^s/en,  CT;  University  of  Pennsylvania,  Philadelphia,  PA;  Purdue  University,  West  Lafayette,  IN;  Camegle-Mellon 
University,  Pittsburgh,  PA;  Massachusetts  Institute  of  Technology,  Cambridge,  NA* 

1*  (U)  FY  1981  and  Prior  Accomplishments;  Previous  research  in  this  program  has  led  to  logistics  system  Improvement  and  material 
maintenance  management  system  policies  and  procedures  now  used  by  the  Fleet;  computer  components  such  as  msgnettc  core  memories; 
and  control  system  concepts  for  aircraft  and  missiles*  Computer  processing  techniques  have  enabled  the  Navy  to  allocate  manpower 
resources  more  effectively  and  have  led  to  changed  Marine  Corps  recruitment  policies*  More  recent  accomplishments  include  a 
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method  of  calculating  lower  bounds  on  reliability  that  is  being  used  to  investigate  highly  reliable  systems;  the  development  of  a 
theory  of  aggregation  useful  in  modeling  and  analy^^ing  large»  complex  systems*  which  puts  many  ad  hoc  techniques  on  a  rigorous 
foundation;  an  approach  to  distributed  decision  modeling  which  is  being  applied  to  describe  decision  making  under  the  Composite 
Warfare  Commander  doctrine;  an  improved  tracking  algorithm  which  la  being  further  developed  for  incorporation  Into  the  E2C 
surveillance  aircraft  for  surface  ship  tracking;  new  data  base  architecture  ideas  which  in  simulations  show  dramatic  improvements 
in  speed  and  throughput  over  previous  designs;  and  an  extension  of  so-called  adaptive  schemes  for  the  numerical  solution  of 
hyperbolic  partial  differential  equations,  the  equations  used  to  model  many  time-dependent  fluid  flow  problems  of  Maval  interest* 
Adaptive  schemes  contribute  to  the  more  accurate  and  rapid  solution  of  such  equations  and  are  important  in  attempts  to  automate 
solution  computation.  Son-procedural  languages  have  been  successfully  developed  for  financial  accounting  and  budgeting 
applications.  Research  In  natural  language  has  led  to  systems  currently  entering  the  comnerlcal  market  place.  Methods  developed 
for  identifying  and  estimating  Jumps  in  parameters  are  being  applied  to  fault  tolerant  control  and  cruise  missile  problems. 
Improved  computational  methods  have  been  developed  for  determining  flow  fields  around  complex  objects  above,  on  or  below  the  water 
surface.  Sew  optimization  methods  have  been  developed  for  problems  In  production  and  distribution  modeling  including  design  and 
evaluation  of  storage  alternatives  under  criteria  of  floor  space  utilization  and  material  handling  time  and  new  concepts  in  job- 
shop  production  scheduling* 

2.  (U)  FY  1982  Program:  Research  in  Numerical  Analysis  will  continue  to  emphasize  methods  applicable  to  problems  in  mechanics. 

It  Is  pTan^ed  to  Initiate  a  center  for  large  scale  scientific  computing  to  Integrate  Che  research  efforts  of  numerical  analysts, 
computer  scientists,  and  computational  mechanicians.  In-house  efforts  to  develop  numerical  methods  for  prediction  of  ship 
hydrodynamic  performance  will  continue  to  receive  emphasis.  Adaptive  methods  for  efficiently  so'vlng  partial  differential 
equations  will  receive  increased  attention.  Analysis  of  algorithms  will  be  pursued  for  enhanced  Very  Large  Scale  Integration  and 
ocher  highly  parallel  architecture  designs  for  applications  in  signal  processing  and  computational  mechanics.  Research  in 
combinatorics  and  complexity  will  receive  less  attention.  Mathematical  Analysis  for  use  tn  space  systems  applications  such  as 
surveillance,  communications,  navigation  and  environmental  monitoring  will  be  pursued.  Particular  emphasis  will  be  given  to 
problems  associated  with  improved  orbit  determination,  control  of  large  structures  in  space,  image  analysis  and  enhancement,  and 
nonlinear  waves.  Basic  research  In  Artificial  Intelligence  will  continue  to  pursue  advances  In  Navy  Interest  areas  of  providing 
machines  with  human-llke  capabilities  of  vision,  written  and  spoken  language  understanding,  and  reasoning  or  analytical 
capabilities.  Problems  Co  receive  special  attention  include  more  efficient  mechanisms  for  machine  representation  of  the 
priorities  of  real  world  objects  and  events;  achievements  of  machine  understanding  of  the  relationship  between  people,  objects  and 
events  coupled  wich  Che  modeling  of  human  factors;  and  creation  of  a  dynamic,  data  driven  concept  of  context  to  distinguish 
individual  differences  and  preferences.  Research  directed  at  advanced  automation  and  robotics  applications  will  be  expanded. 
Basic  research  in  Systems  Analysts  will  emphasize  mathematical  techniques  for  the  multisensor,  multltarget  environment  of  future 
naval  engagements  arising  In  submarine  targeting  and  ocean  surveillance*  Expanded  efforts  will  address  fundamental  principles  for 
modeling  of  command-control  functions,  including  risk  analysts,  multiple  goals  and  distributed  communications  and  decision  making. 
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In  Statistics  research  will  continue  In  non-Gausslan  signal  processing.  Statistical  Image  processing  and  remote  sensing  rese-irch 
will  be  further  expanded  vrith  applications  to  environmental  remote  sensing  and  ocean  surveillance.  Research  In  co-nputitlonil 
statistics  will  emphasize  the  use  of  graphics  techniques  for  analyzing  high  dim>=nslonal,  large  volume  data  sets.  Additional 
research  in  reliability  and  maintainability  will  be  initiated.  In  l..ogi3tlcs  and  Operations  Research,  a  major  thrust  will  be  made 
in  combining  operations  research/management  science  with  advanced  computer  processing  capabilities  toward  definition  and  solution 
of  large,  complex  resource  allocation  problems.  The  research  will  address  ways  to  provide  several  projected  alternative 
strategies  and  associated  possible  outcomes  for  considerations  by  the  decision  maker  instead  of  the  currently  available  single 
feasible  solution.  Facilities  management  will  be  another  focus.  In  this  area,  research  will  begin  to  bring  together  the  various 
disciplines  needed  to  solve  a  wide  range  of  problems  associated  with  industrial  type  shore  facilities  such  as  supply  centers, 
shipyards,  Naval  Air  Rework  Facilities  and  ammunition  depots. 

3.  (U)  FY  1983  and  FY  198A  Planned  Program:  Research  will  continue  to  be  driven  by  the  need  for  advanced  mathematical  and 

computational  techniques  for  more  effectively  handling  increasingly  complex  and  critical  problems  involved  In  Navy  requirements 
determination,  planning,  systems  design,  engineering,  production,  and  resource  allocation  and  command/control/communlcatlons. 
Effort  will  continue  on  numerical  methods  for  application  to  advanced  vehicle  design  related  to  prediction  and  control  of  ships, 
aircraft  and  missiles,  and  to  models  for  ocean  forecasting  and  explosive  prediction.  Investigation  will  continue  in  mathematical 
optimization,  decision  analysis,  mathematical  economics,  scheduling,  and  sequencing  and  network  theory  applications  to  problems  in 
command  and  control,  logistics,  facilities  management,  manpower  planning  and  economic  competition  and  conflict.  Research  In 
computer  hardware  and  software  will  emphasize  artificial  intelligence  and  robotics  as  It  relates  to  the  needs  of  comraand/control , 
intelligence  and  maintenance,  the  software  life  cycle.  Interactive  graphics  displays  as  a  tool  for  management,  and  expanded  ffort 
on  advanced  architectural  concepts  for  implementing  very  large  scale  integration.  Research  in  statistical  signal  processing  will 
continue  an  emphasis  on  non-*0au88ian  processes.  Airborne  passive  surveillance  Issues  will  be  investigated.  Research  In  picture 
processing  and  reconstruction  related  to  environmental  remote  sensing  by  satellite  will  continue  to  receive  strong  emphasis. 
Control  theory  research  will  concentrate  on  problems  in  large,  distributed  decision  systems  characterized  by  poorly  understood 
models,  limited  communications  and  Incomplete  Information  for  application  to  comnand  and  control  and  to  control  of  Vertical/Short 
Takeoff  and  Landing  aircraft.  Applied  mathematical  research  efforts  will  focus  on  combined  analytical  and  numerical  approaches  to 
problems  arising  In  a  variety  of  physical  situations  such  as  wave  propagat*  'H,  f luld-structure  interfaces,  and  elasticity  and 
plasticity.  Mathematical  Inverse  problems  will  receive  increased  attention. 

A.  (U)  Resources; 


Title 
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FY  1981 

FY  1982 

FY  1983 

FY  198A 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

18,707 

21,750 

28,229 

30,709 

Continuing 

Continuing 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Research  tn  this  aubelemeat  is  directed  toward  meeting  long  range  naval  operational 
requirements  In  the  areas  of  communications,  command  and  control*  navigation,  electronic  warfare,  guidance  and  fire  control, 
avionics,  surveillance,  and  anti-submarine  warfare*  The  major  areas  of  this  research  are:  Electromagnetic  Wave  Propagation  and 
Radiation,  Involving  generation,  propagation,  reflection,  absorption,  refraction  and  scattering  of  electromagnetic  waves,  antenna 
theory  and  radar  target  detection  and  Identlf Ication,  and  electronic  warfare;  Physical  Electronics,  Involving  synthesis 
characterization  and  analysis  of  electronic  materials  and  structures.  Including  semiconductor  surfaces,  interfaces  and  defects; 
Solid  State  Electronics,  Including  mfcrowave  and  millimeter  wave  devices,  ion  implantation,  radiation  effects  In  solids. 
Integrated  circuits,  signal  sources,  and  radiation  detectors;  and  Electronic  Systems  and  Communications  Theory,  Including 
Information,  circuit  and  control  theory,  network  analysis,  linear  and  nonlinear  system  theory,  distributed  processing,  signal 
coding,  signal  processing  and  fault  analysis, 

(U)  RELATED  ACTIVITIES;  Intersecvlce  coordination  Is  accomplished  through  Office  of  Under  Secretary  for  Defense  Research  and 
Engineering  reviews  and  direct  trl-servlce  coordination;  some  significant  efforts  are  supported  jointly  by  Che  Army  Research 
Office,  Office  of  Naval  Research,  and  the  Air  Force  Office  of  Scientific  Research*  The  Joint  Services  Electronics  Program  which 
contracts  with  14  universities  Is  monitored  by  a  Trl-Servtce  Technical  Coordination  Committee  to  provide  a  base  of  support  for 
proven  sources  of  new  electronics  Ideas  and  to  ensure  that  work  performed  Is  of  highest  quality  and  relevant  to  Department  of 
Defense  Interests*  The  subelement  Is  coordinated  with  Navy  exploratory  development  programs  and  the  Electronics  and  Electro- 
Optics  Strategy  Group.  Other  Important  coordination  is  provided  through  the  National  Science  Foundation  Interagency  Group  on 
Materials  and  the  Interagency  Committee  for  Electronics  Research  In  which  representatives  of  the  Army,  Navy,  Air  Force,  Department 
of  ®‘nergy,  National  Aeronautics  and  Space  Administration,  Defense  Advanced  Research  Projects  Agency  and  the  National  Science 
Foundation  meet  regularly  to  review  progress  and  plans;  to  ensure  adequate  funding  of  critical  areas  and  prevent  duplication  of 
effort*  Coordination  Is  also  provided  through  the  Office  of  Under  Secretary  of  Defense  Research  and  Engineering  Advisory  Croup  on 
Electron  Devices* 

(U)  WORK  PERFORMED  BY:  (Representative)  (1)  In-House :  Naval  Research  Laboratory,  Washington,  DC;  Naval  Ocean  Systems  Center,  San 
Diego,  CA;  Naval  Weapons  Center,  China  Lake,  CA«  (2)  Industrial:  IBM,  T*J*  Watson  Research  Center,  Yorktown  Heights,  NY; 

McDonnell-Douglas  Astronautics  Laboratory,  Huntington  Beach,  CA;  Hughes  Research  Laboratories,  Malibu  Beach,  CA;  Rockwell 
laternational  Science  Center,  Thousand  Oaks,  CA;  (3)  Academic:  Harvard  University,  Cambridge,  MA;  Stanford  University,  Stanford, 
CA;  Ohio  State  University,  Columbus,  OH;  University  of  Illinois,  Urbana,  TL;  Colorado  State  University,  Ft.  Collins,  CO;  Texas 
Tech  University,  Lubbock,  TX, 
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(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1,  (U)  FY  1981  and  Prior  Accomplishments:  Previous  outstanding  accomplishments  derived  from  research  under  this  program  Include 

contributions  to:  atomic  frequency  standards  and  clocks;  magnetron,  klystron  and  traveling  wave  tube  development;  quantum 
electronic  devices  such  as  the  maser  and  atomic  magnetometers;  establishment  of  very  low  frequency  propagation  characteristics 
underlying  the  LORAN-K!  and  OMEGA  navigation  system;  computer-aided  design  of  Integrated  circuits  and  the  development  of  the 
gallium  arsenide  f ield-ef fect-translstor.  At  the  present  time,  the  forcing  factors  for  this  program  element  have  been  high  speed 
error  free  communications  and  radar,  and  reliable  real  time  signal  processing.  In  the  past  decade  advances  In  semiconductor 
components  have  led  to  an  Increase  In  the  number  of  components  per  chip  largely  through  decreased  feature  size,  and  to  the 
availability  of  microwave  power  concentrated  Silicon  and  Gallium  Arsenide  devices.  Substantial  progress  has  been  made  to  exploit 
these  advances  for  signal  processing,  communications,  and  radar.  In  the  radar  area,  significant  progress  has  been  made  In  our 
capability  to  calculate  electromagnetic  scatter.  This  has  been  used  as  a  tool  to  reduce  the  radar  cross  section  of  the  HI  and 
other  aircraft.  It  has  led  to  an  exploratory  development  program  in  radar  target  classification.  It  Is  being  used  to  Improve 
electromagnetic  compatibility.  Finally,  the  ability  to  calculate  mutual  antenna  Impedance  on  any  convex  surface  permits  conformal 
arrays  to  be  built  Into  the  surface  of  any  aircraft.  In  the  signal  processing  area,  significant  progress  was  made  in  research  on 
a  new  class  of  semiconductor  components.  Gallium  Arsenide,  which  operate  with  switching  times  In  the  order  of  ten  picoseconds, 
Hoth  theoretical  and  experimental  advances  were  made  In  understanding  the  causes  of  defects  In  these  devices.  Defects  reduce 
manufacturing  yield,  and  can  lead  to  device  failure.  An  Improved  understanding  of  Gallium  Arsenide  Shottky  barrier  devices 
resulted  from  confirmation  of  a  surface  defect  model  for  Fermi  level  penning.  The  predicted  large  ratio  of  electrons  to  holes  In 
Gallium  Aluminum  Arsenide  avalanche  photo-diodes  was  confirmed,  A  potential  breakthrough  in  extremely  high  speed  devices  could 
result  from  a  demonstration  that  differential  negative  mobility  in  multilayer  semiconductor  hetero junctions  Is  caused  by  the 
transfer  of  hot  electrons.  The  groundwork  w  a  laid  for  a  potentially  higher  speed  than  Gallium  Arsenide  technology;  processing 
technology  was  developed  for  metal-lnsulator-semlconductor  devices  on  Indium  Phosphide  and  devices  were  fabrclated.  In  the 
comnninlcations  area,  the  feasibility  of  a  new  signal  processing  technique,  mlnlnum  cross  entropy  was  demonstrated.  This  will 
Improve  communications  In  Jamming  and  high  density  signal  environments,  A  much  more  precise  forecast  of  communications 
disruptions  caused  by  solar  flares  was  made  possible  by  the  discovery  that  the  direction  of  the  magnetic  field  at  the  flare  site 
determines  whether  or  not  a  geomagnetic  storm  will  follow, 

2,  (U)  FY  1982  Program;  Maval  research  in  Electromagnetic  Wave  Propagation  and  Radiation  will  continue  on  both  natural  and  man¬ 
made  dlsturSances"”©?  ^the  electromagnetic  propagat l^  environment  sucW  as  solar  Glares ,  geomagnetic  storms,  and  high  power 
electromagnetic  heating.  Theoretical  and  experimental  research  is  conducted  on  the  Interaction  of  Intense  electromagetlc  waves 
with  a  beam  driven  magnetoplasma.  Research  on  the  radiation,  propagation  dispersion,  scatter,  and  coupling  of  electromagnetic 
waves  will  continue,  with  emphasis  on  radar  target  classification  and  developing  analytical  methods  for  designing  In 
electromagnetic  compatibility  and  designing  out  electromagnetic  pulse  radiation  In  future  ships  and  aircraft.  Research  on  radar 
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target  identification  will  be  expanded.  The  potential  utilization  of  molecular  species  to  produce  spectra  tailored  to  match 
Infrared  signatures  is  being  investigated.  The  application  of  artificial  intelligence  to  fleet  defense  In  an  electronic  warfare 
environment  la  being  explored.  In  Physical  Electronics ,  the  structure  of  semiconductor  surfaces,  Interfaces  and  defects  will  be 
continued;  emphasis  will  he  given  to  problems  of  distortion  and  relaxation,  and  to  total  energy  calculations.  Nonlinear  optical 
spectroscopy  of  electronic  defects  will  be  continued,  as  well  as  research  on  effects  of  defect  association.  The  mechanics  of 
defect  formation,  and  potential  methods  of  defect  reduction  will  be  studied  for  bulk  compound  semiconductors.  Molecular  ’ieara 
Epitaxy  facilities  developed  during  FY  19B1  will  be  used  to  grow  novel  structures  and  examine  electronic  material  properties  In 
submicron  geometries.  Research  on  laser  initiated  surface  chemical  reactions  will  be  started;  growth  of  metastable  electronic 
materials  will  be  investigated.  In  Solid  State  Electronics,  theoretical  and  experimental  research  will  be  continued  on  ton 

implantation,  radiation  effects,  and  new  materials  preparation.  There  will  be  continued  research  on  interfaces  between 

semiconductors,  metals,  and  Insulators  with  goals  for  Impros^lng  device  reliability  and  capability;  due  to  recent  successes 
Insulators  on  gallium  arsenide  and  Indium  phosphide  will  he  emphasized.  Investigations  of  multilayer  and  superlattice  structures 
will  continue,  with  consideration  given  to  novel  device  structure.  The  physics  of  weak  link  and  silicon  barrier  Josephsoa 
Junction  devices  will  continue  to  be  Investigated  for  signal  processing  and  millimeter  wave  detection.  There  will  be  a  continued 
growth  in  emphasis  on  the  suhmtcron  dimensioned  physical  structures  and  devices,  and  the  physics  and  chemistry  of  submicron 
fabrication  processes.  New  millimeter  and  submillimeter  signal  sources  such  as  the  solid  state  gyrotron  and  solid  state  magnetron 
will  continue  to  be  Investigated  both  analytically  and  experimentally;  and  emphasis  will  be  given  to  single  chip  millimeter  wave 
circuit  technology.  In  Electronic  Systems  and  Communications  Theory,  analog/hybrid  fault  analysis  research  will  continue. 
Analytic  measures  for  fault  testability  and  dtagnosablllty  will  continue  this  will  lead  to  more  fault  tolerant  systems.  Energy- 

efficient  electronic  system  Investigations  will  be  Intensified  to  Improve  the  efficiency  of  electronic  power  processing  and 

distributing  circuitry,  and  to  minimize  the  power  requirements  of  slgnal/lnformatlon  processors.  Communication  theory 
investigation  of  the  design  and  performance  evaluation  of  communication/surveillance  systems  operating  in  or  under  uncertain  and, 
possibly,  hostile  conditions  will  he  continued.  Protocols,  control,  and  routing  algorithms  for  large  networks  will  be 
Investigated. 

1.  (U)  FY  1983  and  FY  198A  Planned  Programs:  In  Electromagnetic  Wave  Propagation  and  Radiation  research,  a  program  on  Inverse 

electromagnetic  scattering  and  radar  cross  section  reduction  will  be  initiated.  An  experimental  program  to  examine  the  robustness 
of  recently  Invented  extremely  wide  bandwidth,  low  cost,  highly  reliable,  superresolution  phased  array  antennas  with  vastly 
improved  antijam  capabilities  will  commence.  In  Physical  Electronics  ongoing  work  on  electronic  structures  will  be  extended  and 
the  properties  of  a  variety  of  Insulating  films  on  semiconductors  will  be  investigated.  Efforts  In  laser  Initiated  surface 
chemical  reactions  will  be  expanded.  Superlattice  structures  Involving  a  wide  variety  of  semiconductor  and  metallic  systems  will 
be  Investigated.  This  has  a  high  potential  for  orders  of  magnitude  faster  electronic  devices  than  are  available  today.  The 
physics  of  dry  processing  of  submicron  compound  semiconductors  by  plasma  etching  with  electron  and  Ion  beam  writing  will  be 
examined.  In  Solid  State  Electronics  emphasis  will  continue  on  Increasing  the  reliability  of  semiconductor  devices  used  In 
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electronic  circuits.  The  Invest Igat Ion  of  the  properties  of  surfaces  and  Interfaces  of  electronic  ntaterlals  will  be  nialntalaed. 
The  Invest Igat Ion  of  Impurities  and  defects  tn  solids  will  continue  In  order  to  determine  and  control  their  effects  on  the 
electronic  and  optical  properties  of  solid  state  devices  used  In  electronic  circuits  and  systems.  The  annealing  process  for  ion 
Implantation  doping  of  technologically  important  compound  semiconductors  will  continue  to  be  Investigated  to  determine  the 
physical  processes  involved  and  to  establish  a  sound  basis  for  device  fabrication.  Single  chip  technologies  In  indium  phosphide 
and  gallium  arsenide  for  millimeter  wave  application  will  continue  to  be  investigated  as  well  as  analog  and  digital  technologies 
In  Indium  phosphide.  Fundamental  studies  of  submicron  structures,  materials  growth  and  device  fabrication  science  will  grow. 
Research  on  microwave  power  interactions  and  amplification  In  field  emitter  array  structures  will  continue.  Transitions  are 
expected  in  6.2  support  for  part  of  this  effort.  In  Electronic  Systems  and  Communications  Theory,  research  into  fault  recognition 
of  large  scale  systems  will  be  tncenstfled.  Using  analytical  measures  for  dlagnoslbllXty  we  will  determine  via  system  theory, 
graph  theory,  and  other  techniques,  system  structures  that  are  fault  dlagnosable  with  respect  to  these  measures.  Rules  for  the 
design  of  very  large  scale  Integrated  circuits  will  be  evaluated.  The  new  effort  on  fundamental  problems  tn  electronic  warfare 
and  electronic  counter*countermeasures  will  be  continued.  Theoretical  work  on  random  coding  will  continue  toward  Improved  choice 
of  signal  waveforms.  Efforts  on  robust  signal  processing  and  robust  analog  to  digital  conversion  procedures  be  further 
emphasized.  The  design  of  efficient  protocols  for  the  operation  of  computer/communlcatlon  networks  will  be  supported.  Efficient 
communtcaC ion  techniques  for  mohlle-radlus  and  raoblle-vehlcle  systems  will  also  be  supported. 
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4 .  ( U )  Resources: 

Title 


Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estiniate  Estimate  to  Completion  Cost _ 


Subeleraent  21  Electronics 


22,437  27,051  27,727  29,010  Continuing  Continuing 


Subelement:  22 
Program  Pleraent:  61153W 
DoD  Mission  Area:  510  -  Defense  Research 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Research  Is  directed  at  providing:  the  understanding  and  capabilities  necessary  to 

predict  and  control  the  properties  of  materials  used  by  the  Navy/Marine  Corps;  definition  of  effects  of  anticipated  In-service 
environment  on  performance  of  materials;  systematic  Investigation  of  new  materials  needed  for  future  Navy/Marine  Corps 
applications.  Areas  of  emphasis  Include:  metals  and  alloys;  ceramics.  Insulators  and  Inorganic  solids;  composite  materials;  high 
temperature  and  special  performance  materials;  polymers;  corrosion,  deterioration  and  protection  of  naval  materials;  radiation- 
resistant  materials;  materials  processing  and  Inspection. 

(U)  RELATED  ACTIVITIES;  Coordination  of  materials  research  la  provided  through  the  Office  of  the  Under  Secretary  of  Defense  for 
Research  and  Engineering  by  yearly  reviews  and  periodic  conferences.  The  Navy  Council  on  Materials  and  Structures  provides  a 
forum  for  Navy  coordination  of  materials  research  and  development.  the  Navy  materials  program  Is  coordinated  with  the  National 
Aeronautics  and  Space  Administration,  Department  of  Energy,  National  Science  Foundation,  Bureau  of  Mines,  and  National  Bureau  of 
Standards  through  frequent  Interagency  Coordination  Group  meetings.  The  Technical  Cooperation  Program  coordinates  materials 
research  and  development  thrusts  and  results  of  the  member  countries  (Australia,  United  Kingdom,  Canada,  Mew  Zealand,  and  the 
United  States).  The  NATO  Advisory  Group  for  Aerospace  Research  and  Development  Involves  thirteen  countries  that  meet  semiannually 
to  dlacuss  topical  materials  Issues  such  as  corrosion  research  and  nondestructive  testing.  The  Trl-Servlce  Corrosion  Coordinating 
Committee  surveys  corrosion  research  and  development  In  t,he  DOD  and  holds  regular  conferences.  Other  materials  Interactions 
Include  the  Committee  on  Materials:  Working  Group  on  Rapid  Solidification  Technology,  which  Involves  several  federal  agencies  and 
the  DOD;  Che  DOD/Naciotol  Aeronautics  and  Space  Administration  Composites  Working  Group  (airframe  and  missile  structures);  and  the 
DOD  Working  Group  on  Directional  Solidification  (high  temperature  turbine  blading).  The  Navy  Is  represented  on  many  technical 
groups  such  as  the  American  Society  of  Testing  Materials'  committee  which  meets  twice  a  year  to  discuss  test  standardization 
methods  In  fracture  testing,  fatigue,  corrosion,  composites,  nondestructive  testing,  ship  building,  etc.,  and  Che  American 
Institute  of  Mechanical  Engineering's  committee  on  research  and  development  areas  of  titanium,  fracture,  powder  metallurgy,  etc. 
Reviews  of  Navy  programs  are  held  annually  Involving  other  DOD,  Industry  and  university  personnel  In  such  areas  as  titanium 
research,  dome  nmterlals,  sonar  ceramic  transducers,  rocket  nozzle  materials,  laser  metalworking,  rapid  solidification  and 
protective  coatings.  Navy  participation  In  Che  National  Materials  Advisory  Board  reviews  Is  extensive. 

(U)  WORK  PERFORMED  BY:  (1)  In-House ;  Naval  Research  Lab^MCory,  Washington,  D.C.;  Naval  Surface  Weapons  Center,  Silver  Spring, 

MD;  Naval  Weapons  Center,  China  Lake,  CA;  David  Taylor  Naval  Ship  Research  and  Development  Center,  Annapolis,  MD.  (2)  Industrial; 
Ford  Motor  Company,  Dearborn,  MI;  United  Technologies,  East  Hartford,  CN;  Martin-Marietta  Labs,  Baltimore,  MD;  Rockwell 
International,  Thousand  Oaks,  CA;  General  Electric,  Schenectady,  NY.  (3)  Non-profit:  Southwest  Research  Institute,  San  Antonio, 
TX;  SRI  International,  Menlo  Park,  CA;  Battelle  Memorial  Institute,  Columbus,  OH.  (4)  Academic ;  Carnegie  -  Mellon  University, 
Pittsburgh,  PA;  University  of  California,  Berkeley,  CA;  Colorado  School  of  Mines,  Boulder,  CO;  Pennsylvania  State  University, 
University  Park,  PA;  North  Texas  State  University,  Denton,  TX;  Ohio  State  University,  Columbus,  OH;  Harvard  University  and 
Massachusetts  Institute  of  Technology,  Cambridge,  MA;  Rensselaer  Polytechnic  Institute,  Troy,  NY;  Lehigh  University,  Bethlehem, 
PA;  Northwestern  University,  Evanston,  IL;  State  University  of  New  York,  Albany,  NY. 
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ROGRAH  ACCQMPLISaMENTS  AND  FUTURE  PROGRAMS; 

FY  1981  and  Prior  Accompltshraents ;  Major  past  accompl tslwnencs  include:  clarlf ication  of  strengthening  and  toughening 
nisns  in  steel;  new  and  Improved  techniques  for  processing  materials;  establishment  of  fracture  mechanics  approaches  to  life 
ction  of  metals  and  ceramics;  mlcrostructure  -  property  processing  information  on  titanium  alloys;  improved  understanding 
ser  surface  processing  to  increase  pitting  corrosion  resistance*  More  recent  accomplishments  Include:  development  of  phase- 
ibrulm  data  for  titanium  alloys;  heating  and  cooling  rate  models  for  laser  metalworRlng ;  use  of  rare-earth  transition 
nts  to  Improve  hot  formability  In  titanium  alloy  was  transitioned  into  the  Naval  Sea  Systems  Command  Exploratory  Development 
am;  synthesis  of  new,  f Iher-reinforced  glass  ceramics  with  toughness  comparable  to  aluminum  was  transitioned  Into  Exploratory 
opment;  creation  of  new,  full  scale  Infrared  dome  material  from  a  Zlnc-alumlnuro-germanlum  glass  Is  being  evaluated  for 
iltlon  Into  manufacturing  technology;  Improved  processing  methods  for  silicon  carbide  reinforced  aluminum  composites; 
Iflcation  of  grain  boundary  scattering  as  a  critical  limiting  factor  in  the  development  of  ultra  low-loss,  polycrystalline 
:al  fibers;  the  finding  that  absorbed  hydrogen  damages  metals  by  lowering  resistance  to  plastic  flow;  synthesis  of  new 
.rostrictive  materials  for  transducer  and  mlcrodlsplaceraenc  applications  has  been  transitioned  Into  Exploratory  Development. 
Lous  research  on  superplasclc  forming  of  titanium  has  transitioned  to  aircraft  manufacturing.  Research  on  laser  welding  has 
iitloned  to  manufaturlng  technology. 

(U)  FY  1982  Program:  The  Metallic  Materials  program  includes  research  on  the  basic  science  of  welding.  This  emphasltes 
inisns  of  heat  transfer  and  solidification  during  fusion  welding  using  arcs,  electron  beams  and  lasers;  factors  affecting  weld 
Lty  and  weld  penetration  are  being  determined.  Research  on  the  metallurgy  of  titanium  alloys  of  naval  Interest  Includes 
:ts  of  heat  treatment  on  mlcrostructure,  phase  equilibria,  fracture  behavior,  welding,  and  nondestructive  evaluation. 
Lnum-graphlte  composite  fabrication  Is  under  investigation  to  Improve  transverse  strength  and  toughness.  Rapid 
lificatiun  processing  is  being  explored  to  produce  unusual  structures  and  properties  In  steels  and  amorphous  alloys  prepared 
>wders  and  ribbons.  Baste  research  on  powder  processing/consolidation  methods  Is  being  initiated.  Response  of  materials  to 
re  environmental  factors  Is  under  Investigation.  Corrosion  research  emphasizes:  localized  corrosion  processes;  factors 
rning  protective  coating  adhesion  and  coating  delamination  In  corrosive  environments;  research  on  envlronmental-enhanced 
:ure  processes,  such  as  stress  corrosion  cracking  and  corrosion  fatigue;  mechanisms  of  hot  corrosion;  research  on  the 
idaClon  of  protective  coatings  using  In-sltu  experimental  techniques;  new,  non-toxic  compounds  for  use  as  corrosion  inhibitors 
steels.  In  Ceramics,  continued  emphasis  Is  on  improved  acoustic  transducer  materials  and  new  concepts  for  toughening  ceramics 
use  as  Infrared  and  radar  windows.  Control  of  the  micro-mechanics  of  failure  and  thermal  mechanical  fatigue  in  fiber- 
forced  ceramics  will  continue.  Research  on  new  dielectric  materials  used  for  microwave  modulation,  ultrasmall  capacitors,  and 
Lnear  devices  will  be  Initiated.  In  Special  Materials  and  Techniques,  research  is  in  progress  on  magnetic  and  mechanical 
srtles  of  amorphous  metals,  understanding  the  interact  Ions  of  microwaves  with  solids,  the  science  of  adhesion,  Investigations 
Lmenslonal  Instabilities  In  inertial  guidance  materials,  and  structure-property  relationships  In  carbon-carbon  naterlals.  In 
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Polymers »  research  in  the  subelement  Is  coupled  with  work  carried  out  In  the  Chemistry  Subelement*  It  emphasizes  environment- 
microstructure  relations,  fracture  behavior,  and  effects  of  defects  In  these  materials  under  applied  loading* 
Materials  Processing  research  emphasizes  novel  processing  routes  (e.g*  rapidly  solidification)  and  the  effects  of  processing 
variables  on  properties  of  materials.  Special  emphasis  Is  being  given  to  processing  as  a  means  of  lowering  strategic  alley 
content  while  maintaining  good  faagnetlc  properties  In  hard  rsagnets.  Life  Assurance  will  include  research  on  the  mechanisms  of 
wear  in  marine  seals  and  new  materials  for  that  appHcation* 

3.  (U)  FT  1983  and  FY  198A  Planned  Programs:  In  ^ca Is ,  the  program  will  include  research  on  factors  that  influence  mechanical 

properties,  deformation,  and  fracture  modes  In  structural  alloys.  Emphasis  will  be  placed  on  Improving  strength  and  toughness  of 
lightweight  metal  alloys.  Processing  effects  on  the  structure  and  properties  of  titanium  alloys  will  be  emphasized.  Research  on 
the  science  of  welding  processes  will  continue.  Work  on  new  high  metal  deposition  techniques  will  be  Initiated.  In  Ceramics , 
toughening  ceramics  for  infrared  dome  and  radorae  sensor  enclosures  will  continue.  Experimental  work  will  continue  on  carbon 
fibers  and  carbon-carbon  nosetlp  and  rocket  nozzle  materials.  Wear,  fracture,  and  design  investigations  will  consider  the 
behavior  of  ceramics  as  advanced  marine  seal  materials.  Work  will  be  expanded  on  mlcrostructural  design  of  composites  for 
combined  electromagnetic  functions  for  such  uses  as  acoustic  transducers  and  sensors#  Research  on  new  dielectric  materials  used 
for  microwave  modulation,  ultrasmall  capacitors  and  nonlinear  devices  will  be  expanded.  Synthesis  and  characterization  of  advanced 
multifunctional  composites  for  application  as  sensors  will  be  initiated.  Activity  on  multiphase  composites  (f iber-relnforced, 
second-phase  particles)  for  toughening  will  be  expanded.  In  Corrosion,  new  tools  such  as  atom  probe  fleld-lon  microscopy  will  be 
used  to  gain  additional  information  on  corrosive  processes  on  a  fine  scale  never  before  achievable.  Research  on  methods  of 
Improving  the  performance  of  protective  coatings  will  continue,  as  will  research  on  hydrogen-induced  damage  of  metals.  In 
Special  Materials  and  Techniques,  research  aimed  at  understanding  the  physical  and  mechanical  behavior  of  metallic  glasses  will  be 
actively  pursued.  Corrosion  resistance  of  these  materials  will  be  Initiated.  Characterization  of  the  Interaction  of  microwaves 
with  solids  will  be  carried  out.  Processing  research  will  be  expanded  during  this  period  to  look  at  new  types  such  as  high 
strength  steels  and  aluminum  alloys  of  novel  compositions  of  materials.  Unit  processing  operations,  new  methods  of  producing 
metallic  and  ceramic  powder,  novel  solidification  and  denslf icatlon  techniques,  and  chemomechantcal  machining  techniques  will  be 
explored.  Research  will  continue  on  low  cost,  cobalt-free  oemanent  magnet  materials  emphasizing  rapid  solidification,  powder- 
metallurgy  techniques. 

A.  (U)  Resources: 
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PY  1982 

FY  1983 

FY  1984 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  The  objective  of  the  research  conducted  in  the  Mechanics  Subelement  is  to  Improve  the 
hydrodynamic  and  aerodynamic  performance  and  structural  design  of  Mavy  ships,  submarines,  aircraft,  missiles,  underwater  weapons 
and  shore  installat Ions.  These  Improvements  are  needed  on  a  continuing  basis  to  Insure  the  successful  performance  of  Navy  and 
Marine  Corps  vehicles  and  systems.  This  objective  is  achieved  through  the  pursuit  of  theoretical  and  experimental  research 
programs  of  very  broad  scope  In  hydrodynamics,  aerodynamics,  and  structural  mechanics. 

(U)  RELATED  ACTIVITIES:  Formal  coordination  of  the  research  programs  in  the  Mechanics  Subelement  Is  achieved  through  Office  of 
Under  Secretary  of  Defense  for  Research  and  F.nglneerlng  Reviews,  the  Naval  Sea  Systems  Command  Hydrodynamics  Advisory  Committee, 
the  General  Hydromechanics  Research  Council  of  David  W.  Taylor  Naval  Research  Ship  and  Development  Center,  the  Navy  Aeroballlstics 
Committee,  the  National  Advisory  Council  on  Materials  and  the  Ship  Structures  Committee  of  the  National  Academy  of  Science,  the 
Fluid  ‘lechantcs  Committee  of  National  Aeronautics  and  Space  Administration,  and  the  National  Boundary  Layer  Transition  Group. 
Joint  research  programs  exist  with:  the  Defense  Advanced  Research  Projects  Agency  In  selected  hydrodynamic  areas;  the  Air  Force 
and  the  National  Aeronautics  and  Space  Administration  on  a  number  of  transonic  flow  problems  and  transonic  tunnel  measurement 
techniques;  the  Defense  Nuclear  Agency  and  Naval  Sea  Systems  Command  on  the  shock  response  of  submarines.  Coordination  with  Naval 
Air  Systems  Command,  Naval  Sea  Systems  Command  and  the  Air  Force  occurs  In  the  translation  of  research  results  Into  practical 
applications,  e.g.,  on  projectile  and  underwater  weapon  design,  crashworthiness  tests  and  mechanical  failure  criteria. 

(U)  WORK  PERFORMED  BY:  (Representative)  (1)  In-House:  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Research  Laboratory, 
Washington,  DC;  D-^vld  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda,  MD;  Naval  Surface  Weapons  Center,  Sliver 
Spring,  MD;  Nav.  '  underwater  Systems  Center,  Newport,  RI;  (2)  Industrial:  Grumman  Aerospace  Corp. ,  Bethpage,  NY;  Aeronautical 
Research  Associates  of  Princeton,  Inc«,  Princeton,  NJ;  Flow  Research  Co.,  Kent,  WA;  Boeing  Commercial  Airplane  Company,  Seattle, 
WA;  Douglas  Aircraft  Company,  Long  Beach,  CAj  Dynamics  Technology  Inc*,  Torrance,  CA;  (3)  Non*»Prof it t  Franklin  Institute  Research 
Laboratories,  Philadelphia,  PA;  Battelle  Memorial  Institute,  Columbus,  OH;  Southwest  Research  Institute,  San  Antonio,  TX;  (4) 
Academic :  Massachusetts  institute  of  Technology,  Cambridge,  MA;  California  Institute  of  Technology,  Pasadena,  CA;  University  of 
Southern  California,  Los  Angeles,  CA.;  University  of  California,  Berkeley,  CA;  University  of  Michigan,  Ann  Arbor,  MI;  Georgia 
Institute  of  Technology,  Atlanta,  GA;  Virginia  Polytechnic  Institute  and  State  University,  Blacksburg,  VA;  Applied  Research 
Laboratory,  Pennsylvania  State  University,  University  Park,  PA;  Cornell  University,  Ithaca,  NY;  University  of  Arizona,  Tucson, 
AZ;  Ohio  State  University,  Columbus,  OH;  Stanford  University,  Stanford,  CA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments;  Past  accomplishments  have  Included  significant  contributions  to  hydrofoils  and  planing 
craft,  missile  reentry,  supercavltatlng  marine  propellers,  prediction  of  ship  motion  due  to  wave  Interaction  at  sea,  gas  dynamic 
lasers,  fatigue  and  fracture  mechanics  of  metals  and  composites,  the  reduction  of  frictional  drag  by  polymer  additives,  numerical 
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procedures  for  calculating  transonic  flow  fields  about  three-dimensional  wing  bodies,  and  concepts  for  controllable-wall  transonic 
wind  tunnels  to  reduce  adverse  wall  effects  In  aerodynamic  testing.  More  recent  accomplishments  Include:  demonstration  of 

control  of  free  shear  layer  growth  through  low  energy  active  control  of  coherent  turbulent  flow  structures;  experimental 
demonstration  using  surface  heat  pulses  and  active  feed  back  control  of  the  cancellation  of  naturally  occurring  Instability  waves 
tn  laminar  boundary  layer  flows;  theoretical  prediction  of  surface  waves  generated  by  a  ship  transom  with  comparisons  with 
experimental  flow  measurements;  a  method  for  predicting  the  acoustic  energy  radiated  by  vibrating  submarine  hulls;  demonstrated 
feasibility  of  new  computational  methods  for  solving  the  full  Euler  equations  for  three-dimensional  transonic  flow  problems; 
feasibility  shown  for  new  low  frequency  ultrasonic  nondestructive  evaluation  method  for  Navy  vehicle  structures;  a  computationally 
efficient  simplified  model  for  surface  crack  analysis;  established  plastic  energy  rate  criterion  for  slow  crack  growth  In  elastic- 
plastic  materials;  new  sparse  matrix  method  permitting  meaningful  direct  simulation  of  three-dimensional  turbulent  flows.  A 
planned  new  initiative  In  propellers  for  high  speed  aircraft  was  not  started  due  to  a  large  National  Aeronautics  and  Space 
Administration  Initiative  on  the  toplc« 

2.  (U)  FY  1982  Program:  Hydrodynamics:  The  numerical  calculation  of  free  surface  flows,  previously  concentrated  on  the  potential 
problem  of  ship  wave  resistance,  will  be  extended  to  Include  the  effects  of  viscosity.  Computational  methods  for  the  prediction 
of  appendage  flow  fields  and  drag  will  he  developed.  Both  of  these  thrusts  are  of  primary  Importance  to  Insure  that  Navy  ships 
are  designed  for  minimum  fuel  consumption  In  every  phase  of  their  missions.  Research  to  improve  the  hyrodynamlc  and  noise 
performance  of  ship  and  torpedo  propellers  will  be  undertaken.  Experimental  investigations  of  late  wakes  In  stratified  fluids 
will  be  undertaken.  Knowledge  of  wake  development  with  time  is  essential  in  underwater  vehicle  detection.  A  major  emphasis  In  the 
use  of  compliant  coatings  for  drag  reduction  In  the  case  of  turbulent  boundary  layers  will  be  continued.  Large  reductions  in  drag 
which  will  contribute  to  substantial  speed  increases  for  underwater  vehicles  and  weapons  are  being  sought.  Analytical  methods  to 
predict  wave  forces,  drift  forces  and  rudder  forces  will  be  developed.  Aerodynamics:  Research  on  the  numerical  calculation  of 
flow  fields  about  aircraft  and  missile  components  and  configurations  in  which  the  effects  of  turbulence  and  viscosity  are  Included 
will  be  continued.  Boundary  layer  calculations  on  bodies  of  revolution  which  have  been  completed  for  low  angles  of  incidence  will 
be  extended  to  high  angles  of  Incidence  and  compared  with  experimental  results.  Investigation  of  the  flow  fields  associated  with 
lifting  Jets  for  vertical  and  short  takeoff  and  landing  aircraft  in  the  ground  effect  mode  will  be  continued  and  extended  to 
Include  analysis  of  a  Jet  in  a  cross  flow.  Performance  of  powered  lift  systems  in  ground  effect  can  determine  overall  engine 
sizing  for  Vertlcal/Short  Take-Off  Landing  aircraft.  Projects  to  determine  the  feasibility  of  spectral  numerical  techniques  to 
predict  both  steady  and  unsteady  flow  fields  will  be  Initiated  with  the  goal  of  efficient  numerical  load  calculations  for  aircraft 
and  missiles.  Investigations  of  unsteady  aerodynamics  Including  oscillating  flows  and  flows  with  separations  will  be  continued. 
Research  on  low  Reynolds  number  aerodynamics  applicable  to  low-speed  decoy  air  vehicles  will  be  initiated.  Structural  Mechanics: 
Efforts  continue  to  Improve  techniques  for  machinery  mounts  to  reduce  vibration  excitation  of  submarine  hulls  and  the  subsequent 
radiation  of  acoustic  energy.  Research  to  improve  the  response  of  submarine  structures  to  underwater  explosions  will  be 
continued.  Analytical  and  experimental  Investigations  of  the  flutter  of  alrcraf t/mlsslle  control  surfaces  will  be  conducted  for 
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various  structural  nonllnearltlea.  The  Investigation  ol  nondestructive  evaluation  techniques  for  determining  structural 
reliability  will  receive  Increased  emphasis.  Compression  fatigue  and  low  velocity  Impact  of  hybrid  composite  laminates  will  be 
Investigated  to  Identify  and  quantify  damage  mechanisms  and  failure  modes  for  new  composite  materials  which  will  be  introduced 

Into  the  fleet  In  new  aircraft  over  the  next  few  years.  Research  on  crack  propagation  will  be  extended  Into  the  elastlc-plastlc 

regime  and  will  Include  the  effects  of  dynamic  loading. 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs;  Hydrodynamics ;  The  numerical  calculations  of  free  surface  flows,  In^-ludlng  the 

effects  of  viscosity  In  selected  cases,  will  continue  to  address  more  realistic  and  more  complex  shlp-llke  configurations. 
Research  to  extend  similar  numerical  techniques  to  the  calculations  of  the  flow  fields  associated  with  marine  propellers  will  be 
continued  with  the  objective  of  developing  more  efficient,  quieter  propellers.  Emphasis  will  be  given  to  the  prediction  of  full"* 
scale  propeller  Inflow  velocity  and  pressure  fields  and  to  the  determination  of  propeller-hull  hydrodynamic  Interactions. 

Research  on  drag  reduction  through  the  use  of  compliant  coatings  and  boundary  layer  heating  In  both  the  active  and  passive  modes 

will  be  continued  and  extended  to  Include  the  effects  of  the  Introduction  of  microbubbles  and  polymer  additives  into  the  boundary 
layer.  Research  on  ship  hydrodynamics  including  resistance  and  powering,  motions,  maneuvering,  stability  and  control,  and 
propulsion  will  be  continued  for  both  conventional  displacement  ships  as  well  as  high  performance  ships  such  as  hydrofoils, 
planing  craft,  surface  effects  ships  and  ships  of  the  small  waterplane  area  type.  Numerical  prediction  methods  for  separation  and 
for  modeling  three-dimensional  vortex  shedding  on  submarlne-llke  bodies  will  be  initiated.  These  areas  are  Important  to  both  the 
hydrodynamic  performance  and  to  the  control  of  submarines.  A  new  Initiative  in  hydroacoustics  will  be  undertaken  with  emphasis  on 
the  importance  of  flow  structure  on  the  generation  and  near-field  propagation  of  pressure  fluctlons.  Aerodynamics:  Research  on 
the  calculation  of  aerodynamic  flow  fields  will  continue,  with  increased  emphasis  on  the  effects  of  viscosity  and  unsteadiness. 
The  central  problem  of  the  prediction  of  flow  separation.  Its  location  and  effect  on  the  flow  field  characteristics,  will  receive 
increased  attention.  Research  to  Improve  methods  for  predicting  the  wave  drag  associated  with  configurations  In  supersonic  flight 
will  be  initiated.  Research  on  the  calculation  of  the  flow  fields  about  missiles  at  high  angles  of  attack  will  be  continued.  The 
aeromechanics  of  stored  and  deployed  wings  for  cruise  missile  application  will  be  Investigated  from  the  point  of  view  of 
Interference  and  aerodynamic  stability.  Investigations  will  be  Initiated  to  determine  unique  aerodynamic  charactlstlcs  of 
aircraft  designed  for  very  low  radar  and  Infrared  signatures  to  Insure  that  the  aerodynamic  performance  of  such  concepts  is 
satisfactorily  integrated  Into  new  concepts.  Research  on  the  Interactions  of  vortices  and  control  surfaces  In  the  context  of 
missile  stability  will  be  continued.  Basic  flow  phenomena  associated  with  improved  take  off  and  landing  performance  for  Navy 
aircraft  will  be  studied.  Efforts  toward  Improvement  of  numerical  techniques  for  the  calibration  of  turbulent  flows  in  the 
context  of  fundamental  governing  equations  of  fluid  flow  will  continue.  Research  on  the  direct  computational  simulation  of  large- 
scale  aerodynamic  turbulent  flow  structure  will  be  expanded  using  advances  in  large-scale  scientific  computers.  This  basic 
Information  forms  the  foundation  for  experiments  and  predictions  to  Improve  missile  and  aircraft  performance. 
Structural  Mechanics;  Research  efforts  to  improve  the  capability  of  predicting  the  structural  response  of  submarines  to  shock 
loadings  associated  with  underwater  explosions  will  be  continued  and  expanded  to  more  complex  and  realistic  structural  geometries 
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and  to  the  case  of  nonlinear  deformations  of  permanent  nature  In  the  elasto'-plastlc  regime.  Efforts  to  improve  the  prediction  of 
the  acoustic  energy  radiation  from  submarine  hull  vibrations  will  be  continued,  including  the  reduction  of  vibration  excitation 
through  the  development  of  improved  machinery  mounts.  An  Investigation  of  anecholc  coatings  will  be  conducted  in  the  context  of 
reducing  the  acoustic  energy  reflection  characteristics  of  submarine  hulls.  An  effort  to  apply  similar  noise  reduction  techniques 
to  torpedoes  will  also  be  undertaken.  The  dynamic  analysis  of  ocean  structures  with  appropriate  soil  support  interactions  and 
wave  and  current  loadings  will  be  continued.  Real  time  assessment  of  failure  of  actual  operating  vehicle  structures  via  limited 
number  of  sensors  will  be  examined.  The  analysis  of  aircraft  wing/store  flutter  problems  will  be  extended  to  more  complex  cases 
and  compared  with  laboratory  experiments.  tn  the  case  of  the  delamlnatlon  failure  of  c  iposlte  laminates  special  research 
emphasis  will  be  given  to  the  mechanics  of  crack  arrestment  and  to  the  investigation  of  efft^ctlve  arresting  techniques.  Impact 
damage  growth  under  combined  compression/ shear  loading  will  be  evaluated.  Fatigue  tests  will  be  conducted  to  determine  the  effect 
of  cycle  rate  and  dwell  time  at  load  on  graphlte/epoxy  laminates.  These  tasks  are  all  directed  t^"ards  Improved  durabilty, 
survivability  and  reliability  for  Navy  vehicles. 

A.  <U)  Resources: 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  This  suhelement  iindertak.es  research  to  establish  scientific  and  engineering  principles 
for  the  advancement  of:  energy  sources  and  conversion  processes  for  power  and  propulsion  systems  for  aircraft,  ship,  and  land 
vehicles;  energetic  materials  for  propellants,  pyrotechnics  and  armaments;  power  sources  for  portable  and  fixed  installations 
Including  buoys  and  deep  ocean  systems.  The  subelement  Is  subdivided  into  three  Projects:  Electrical  Power  Generation  is 
concerned  with  the  processes  of  converting  chemical  and  thermal  energy  directly  to  electrical  energy; 
Chemical  Propulsion  and  Armaments  emphasizes  the  limits  of  chemical  energy  storage  and  the  rates  and  mechanisms  by  which  chemical 
energy  Is  released  in  such  processes  as  combustion,  deflagration,  photolysis  and  detonation  relative  to  solid  propellants,  fuels, 
pyrotechnics  and  explosive  systems;  the  Energy  Utilization  project  encompasses  Investigations  of  new  and  improved  power  and 
propulsion  concepts  for  application  to  naval  aircraft,  missiles  and  ships,  through  Interdisciplinary  fundamental  and  applied 
research  on  the  physical  and  chemical  phenomena  associated  with  conversion,  transmission,  and  utilization  of  energy  into  useful 
power  and  thrust. 

(U)  RELATED  ACTIVITIES;  Research  programs  within  the  Energy  Conversion  subelement  are  related  to  activities  of  the  Army,  Air 
Force,  Department  of  Energy,  National  Aeronautics  and  Space  Administration,  Electric  Power  Research  Institute,  National  Science 
Foundation,  Department  of  Transportation,  Maritime  Administration,  and  Enviornmental  Protection  Agency.  The  production  of  soot 
from  gas  turbine  combuscton,  for  example.  Is  of  Interest  to  the  Air  Force  and  Navy  primarily  from  the  concerns  for  propulsion 
efficiency  and  aircraft  detectability  and  of  Interest  to  the  Environmental  Protection  Agency  from  the  concern  for  environmental 
quality.  Coordination  of  Che  efforts  within  the  Energy  Conversion  subelement  takes  place  through  joint  participation  in  program 
sponsorship  and  program  progress  reviews.  For  example,  programs  within  this  subelement  are  Jointly  sponsored  with  the  Army 
Research  Office  on  the  synthesis  and  characterization  of  interhalogen  oxlders  at  Rockwell  International,  on  the  ablnltlo  quantum 
chemical  calculation  of  explosive  density  and  reaction  pathways  at  lohn  Hopkins  University,  and  on  new  materials  characterization 
for  electric  machine  brushes  at  Ohio  State  University.  Energy  Conversion  programs  In  tribology  related  to  advanced  mechanical 
seals  are  coordinated  through  jointly  sponsored  conferences,  such  as,  the  National  Aeronautics  and  Space  Admlnlstrat lon/Navy 
Workshops  on  Liquid  Lubricated  Seals.  Fundamental  investlagatlons  In  tribology  are  closely  coordinated  with  other  agencies 
through  the  joint  sponsorship  and  conferences  of  the  Mechanical  Failures  Prevention  Group.  Efforts  In  marine  propulsion  are 
reported  and  discussed  with  the  Army,  Air  Force,  National  Aeronautics  and  Space  Admlnlstrat Ion,  and  Che  Department  of  Energy 
through  the  Interagency  Advanced  Power  Group.  Certain  aspects  of  our  heat  transfer  research  are  coordinated  through  joint 
Navy/Natlonal  Science  Foundation  sponsorship  of  conferences,  including  the  Multi-phase  Flow  and  Heat  Transfer  Research  and 
Applications  Symposia.  The  Energy  Conversion  subelement  monitor  regularly  part Lclpates  in  Air  Force  Office  of  Scientific  Research 
program  reviews  on  combustion  processes. 

(U)  WORK  PERFORMED  BY;  (Representative)  (1)  In-House :  Naval  Research  Laboratory,  Washington,  DC;  Naval  Surface  Weapons  Center, 
Silver  Spring,  MD;  Naval  Air  Propulsion  Center,  Trenton,  NJ;  United  States  Naval  Academy,  Annapolis,  MD;  Lawrence  Livermore 
Laboratories,  Livermore,  CA;  Naval  Weapons  Center,  China  Lake,  CA;  (2)  Industrial :  Aerochera  Research  Laboratory,  Inc., 
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Princeton,  NJ;  General  Atomics,  Tnc,,  San  Olef^o,  CA;  Onlted  Technology  Research  Center,  Rast  Hartford,  CT;  Westlnghouse  Electric 

Corporation,  Pittsburgh,  PA;  Mechanical  Technology,  lnc«,  Latham,  MY;  Aeronautical  Research  Associates  of  Princeton,  Princeton, 

NJ;  AlResearch  Manufacturing  Company,  Torrance,  GA;  General  Electric  Company,  Philadelphia,  PA;  General  Electric  Research  Lab, 

Schenectady,  VY;  Calspan  Coro.,  Buffalo,  NY;  (3)  Non^Prof tj::  SRI  International,  Menlo  Park,  CA;  Combustion  Institute, 

Pittsburgh,  PA;  Battelle  Columbus  Laboratories,  Columbus,  OH;  (4)  Academic t  Princeton  University,  Princeton,  NJ;  Yale  University, 
New  Haven,  CT;  Georgia  Institute  of  Technology,  Atlanta,  GA;  University  of  California,  Berkeley,  CA;  Massachusetts  Institute  of 
Technology,  Cambridge,  *tA;  California  Institute  of  Technology,  Pasadena,  CA;  University  of  Akron,  Akron,  OH;  Catholic  University, 
Washington,  1)0;  Arizona  State  University,  Tempe,  AE;  University  of  Mew  Mexico,  Albuquerque,  NM;  University  of  Minnesota, 
Minneapolis,  MN. 

PH0GR-4M  ACCOrtPLISKMENTS  AND  FUTURE  PROGRAMS; 

1,  (U)  FY  I9dl  and  Prior  Accompl Ishments;  Previous  accomplishments  follow:  Advances  In  understanding  of  thermochemistry. 

Ignition  and  combustion  of  boron  and  aluminum  compounds,  and  of  high-energy  fuels  and  additives,  have  guided  designs  of  ramjets, 
sir-augmented  rockets  and  extended  hurnlng  ramjets  now  under  development.  Fluorine  atom  generation  salts  have  been  synthesised 
which  promise  to  he  superior  candidates  for  chemical  laser  systems  and  for  additives  to  Increase  the  detonation  pressure  of 
explosives.  An  Investigation  of  methane  combustion  chemistry  was  completed  with  important  Implications  to  alternate  fuel 
technology,  A  theory  of  the  effect  of  Inlet  distortion  on  non-steady  operation  of  rotors  has  been  formulated  and  the  experimental 
neasurement  of  the  forces  acting  on  rotor  blades  has  been  achieved.  Advanced  non-lntruslve  diagnostics  have  been  developed  for 
use  in  'Ttoasurlng  temoerature,  velocity,  and  species  concentrations  in  combustion  environments*  Feasibility  Investigations  of  the 
closed  Hrayton  cycle,  two-phase  turbine,  and  liquid  metal  magnetohydrodynamlc  systems  have  been  completed,  Electric  machine  brush 
capabilities  have  been  Improved  by  a  factor  of  ten,  yielding  current  densities  of  1000  amps/square  Inch  with  lifetimes  exceeding 
BOOO  hours.  From  Investigations  of  advanced  electric  machines  a  new  design  concept  evolved  and  la  now  being  developed  by  the 
Naval  Hea  Systems  Command,  utilising  the  improved  brush  capabilities.  A  theory  and  confirming  experiment »l  data  were  obtained 
which  Illustrate  performance  improvement  of  mechanical  seals  utilising  a  controlled  surface  wavlness.  This  seal  has  been 
incorporated  Into  a  Naval  Sea  Systems  Command  Development  program, 

3,  (U)  FY  1982  Program:  tn  Electrical  Power  Generation,  efforts  to  determine  parameters  governing  the  magnetohydrodynamlc 

production  of  electrical  power  from  high  TemperatureThlghp res sure  plasma  will  be  emphasised*  The  appropriate  equations  of  state 
will  be  determined  and  electrical  conductivities  will  he  calculated.  A  proof-of-prlnclple  test  for  a  pulsed  magnetohydrodynamlc 
approach  will  he  continued.  In  Chemical  Propulsion  and  Armaments,  research  continues  to  synthesize  new  organic  structures 

containing  various  oxidizing  groups,  hlglT  density  polycyclic  hydrocarbons  and  new  energetic  polymer  binders.  Dynamic  fracture 
Investigations  of  simulated  composite  propellant  and  explosive  materials  will  be  continued  to  Improve  the  understanding  of  the 
deflagrat  n  and  shock  to  detonation  transitions.  Work  will  continue  to  Investigate  the  tlmc-resoLved  decomposition  of  solid  and 


Title:  Energy  Conversion 

Title:  Defense  Research  Sciences 

Budget  Activity:  I  -  Technology  Base 


42 


Subelement:  ^ 

Program  Element:  61 1 53N 
DoD  Mission  Area:  510  ~  Defense  Research 

liquid  energetic  materials,  to  develop  catalysts  for  deni trogenat Ion  of  shale  oll*“derlved  jet  fuel,  and  to  provide  materials  for 
Infrared  decoys  and  for  excitation  of  laser  radiation.  In  Energy  Utilization  emphasis  Is  on  utilization  of  laser  diagnostics  for 
measurement  of  realistic  flows  typical  of  air  augmented  missiles  and  turbojet  engines.  Research  will  be  continued  on  fundamental 
turbulent  mixing  and  combustion,  with  emphasis  on  large  scale  turbulent  structures  and  the  state  of  mix.  A  joint  academic- 
industrial  program  to  determine  the  flow  field  and  heat  transfer  In  aircraft  gas  turbines  has  been  initiated.  Research  In 
tribology  will  emphasize  wear  mechanisms,  wear  theory,  and  Investigations  of  the  new  seal  concept  which  utilizes  a  controlled 
surface  wavlness.  The  latter  will  Include  gas  sealing  phenomena  and  submarine  shaft  environmental  considerations.  Research 
efforts  on  electric  machine  brushes  will  be  reduced.  In  marine  propulsion  Investlgac Ions  of  heat  ersnsfer  in  cosplex  flows  will 
continue  with  Increased  emphasis  on  heat  transfer  augmentation  techniques.  Efforts  tn  alternate  Improved  fuel  utilization  will 
continue  with  emphasis  on  combustion/vaporlxatlon  characteristics  as  related  to  fuel  properties. 

3,  (U)  FY  1983  and  FY  1984  Planned  Programs;  In  Electrical  Power  Generation,  theoretical  modeling  will  continue  on  extremely  high 
temperature  and  pressure  plasmas  at  magnetic  Reynolds  numbers  greater  than  unity.  High  temperature/high  pressure  plasan  sources 
will  be  used  to  characterize  self-excited  magnetohydrodynamlc  pulsed  power  generators  for  directed  energy  applications.  In 
Chemical  Propulsion  and  Armaments,  investigations  will  continue  on  the  dynamics  of  highly  energetic  chemical  reactions  to  Identify 
candidate  visible  and  ultra-violet  laser  systems.  Chemical  processes  responsible  for  toxic  products  and  smoke  In  organic  fuel 
oxidation  will  continue  to  be  investigated  In  order  to  reduce  casualties  from  fires  aboard  naval  craft.  Sew  dense  diamondlike 
nltramines  and  energetic  thermoplastic  elastomers  will  be  synthesized  to  enhance  the  effectiveness  of  solid  propellants  and 
explosives.  Biotechnology  will  be  used  to  study  fuel  degradation*  In  Energy  Utilization,  research  will  continue  In  heat  transfer 
relevant  to  obtaining  higher  thermodynamic  efficiencies,  TW>re  reliable  heat  exchanger  design,  and  the  kinds  of  fuels  used  and 
their  efficiencies.  Increased  emphasis  will  he  given  to  tribological  research  toward  achieving  more  reliable*  longer  operational 
life  machinery  components.  Improved  reactive  flow  measurement  and  visualization  techniques  will  continue  to  be  sought  that  are 
applicable  to  investigations  of  advanced  aircraft  and  missile  power  plant  performance.  Planning  is  underway  to  refine 
phenomenological  models  of  soot  formation  in  flames  with  advanced  diagnostic  techniques  which  will  lead  to  better  engine 
performance.  Fundamental  research  on  turbulent  reacting  flows  and  combustion  will  be  extended  from  conventional  turbojet 
conditions  to  subsonic  and  supersonic  combustion  ramjet  flows  for  advanced  tactical  missiles. 

4.  (U)  Resources: 


Title 

Subelement  24  Energy  Conversion 


FY  19BI 
Actual 
9,  iT3 


FY  1982 
Estimate 
9,98i~ 


FY  1983 
Estimate 
12,545 


FY  1984 
Estimate 
14,097 


Additional 
to  Completion 
Continuing 


Total 
Est imated 
Cost 

Continuing 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  n»e  objective  of  research  In  the  Oceanography  Suhelement  Is  to  provide  knowledge  of  the 
environment  for  the  design  of  future  naval  systems  and  the  most  effective  use  of  present  systems.  Major  emphasis  is  to  support 
acoustic  and  non-acoustic  undersea  warfare.  This  Includes  research  into  the  physical  phenomena  In  the  oceans  (mesoscale  eddies, 
fronts,  shear  currents,  surface  mixed  layer,  internal  waves,  fine  structure  and  turbulence),  sea  floor  research  (bathymetry, 
sediment  reflectivity,  bottom  benthic  boundary  layer,  crustal  structure,  magnetics  and  gravity),  analysis  of  the  sound  scatterers 
and  bloluminescene  biota  in  the  ocean  and  their  relation  to  the  nutrients  and  trace  elements  so  that  the  effects  of  these 
environmental  conditions  and  phenomena  on  undersea  warfare  may  be  understood  and  predicted.  Of  particular  importance  is  the 
Investigation  of  satellite  remote  sensing  techniques  for  synoptic  monitoring  of  large  r)ce)n  areas  and  the  use  of  these  data  to 
determine  Internal  ocean  dynamics  and  to  provide  an  Input  for  ocean  numerical  models*  Other  phenomenological  and  background 
research  areas  Include  biochemical  problems  of  pollutlon/foullng/corroslon;  deflection  of  the  vertical  at  sea  for  Improved  missile 
trajectories;  improved  sea/swell/weather  forecasting  and  warship  port  design  and  maintenance  concepts.  This  subelement  represents 
a  major  portion  of  the  nation's  research  effort  In  deep  sea  oceanographic  disciplines  which  are  vltsl  to  the  Navy's  technological 
superiority*  Since  this  is  primarily  a  deep  sea  oceanographic  program,  some  funds  are  used  to  develop  oceanographic  insCruraenCs, 
recorders,  computers  and  buoys;  to  operate,  maintain  and  overhaul  research  vessels,  including  the  purchase  of  winches,  cranes, 
generators,  bow  thrusters  etc*;  and  to  pay  transfer  expenses  of  ships*  The  pertinent  research  Is  broadly  defined  under  seven 
areas:  Physical  Oceanography,  Chemical  Oceanography,  Marine  Geology  and  Geophysics,  Oceanic  Biology,  Ocean  Science  Engineering, 
Ocean  Acoustics  and  Ocean  Optics* 

<U)  RELATED  ACTIVITIES:  The  program  Is  coordinated  through  formally  established  Interagency  groups  such  as  the  Federal 
Oceanographic  Fleet  Ck>ordlnatlon  Council  and  a  number  of  ad  hoc  and  Informal  coordinating  groups*  Much  of  the  research  Is 
coordinated  also  with  related  efforts  of  Individual  agencies  including  the  National  Oceanic  and  Atmospheric  Adntntstrstlon,  the 
Department  of  Energy,  National  Aeronautics  and  Space  Administration,  National  Science  Foundation,  Environmental  Protection  Agency 
and  the  Geological  Survey.  Within  the  Department  of  Defense,  research  is  coordinated  with  the  Defense  Mapping  \gency,  Defense 
Advanced  Projects  Research  Agency,  Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering,  Naval  Systems  Commands 
and  the  Office  of  the  Chief  of  Naval  Operations. 

(U)  WORK  PERFORMED  BY:  (Representative)  (1)  In-House:  Naval  Research  Laboratory,  Washington,  DC;  Naval  Ocean  Research  and 
Development  Activity,  Bay  St*  Tx>uls,  MS;  Naval  Postgraduate  School,  Monterey,  CA;  (2)  Industrial:  'lagnavox.  Fort  Wayne,  IN;  (3) 
Non-Profit:  National  Academy  of  Sclences/Englneertng,  Washington,  DC;  (A)  Academic:  Scrlpps  Institution  of  Oceanography,  La 
Jolla,  cJA;  Woods  Hole  Oceanographic  Institution,  Woods  Hole,  MA;  Oregon  State  University,  Corvallis,  OR;  University  of  Washington, 
Seattle,  WA;  University  of  Hawaii,  Honolulu,  HI;  University  of  Rhode  Island,  Kingston,  RI;  University  of  Miami,  Miami,  FL; 
Columbia  University,  Lamont-Doherty  Geological  Observatory,  Palisades,  NY;  Texas  A&M  Research  Foundation,  College  Station,  TX* 
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(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  (U)  FY  1981  and  Prior  Accomplishments:  4  major  result  of  oceanographic  research  of  the  last  10  years  has  been  an  Increased 
knowledge  of  the  variability  and  distribution  of  mesoscale  (10  to  300  kin)  features  including  fronts,  rings,  eddies  etc.  and  a 
transfer  of  this  knowledge  to  the  Fleet  and  to  the  modeling  efforts  In  support  of  the  Fleet  Mumerlcal  Oceanography  Center 
products.  Oceanographic  Instrumentation  and  techniques  for  measuring  ocean  fine  and  nlcrostructure,  turbulence,  shear  currents 
and  Internal  waves  have  given  high  quality  data  with  good  reliability,  and  are  now  being  used  by  the  Navy  for  evaluating  non- 
acoustic  antl-subraarlne  warfare  concepts.  Facilities  to  analyze  satellite  remote  sensing  data  have  been  established  at  three 
academic  Institutions  and  two  Navy  laboratories.  Fxlstlng  and  recent  data  sets  contribute  to  an  understanding  of  water  masses  and 
circulation  patterns  of  the  Norweglan-Greenland  Sea  and  its  connection  with  the  North  Atlantic  via  the  strategically  Important 
Greenland-lceland-Unlted  Kingdom  straits.  Current  meter  moorings  ^lave  been  Installed  south  of  the  Aleutians  to  measure,  for  a 
period  of  a  year,  the  dynamic  eastward  and  westward  flowing  boundary  currents.  Direct  measurements  of  the  Gulf  Stream  volume 
transport  have  been  underway  a  year.  Using  acoustically  tracked  drop  sondes,  these  measurements  are  acquiring  cross-current 
profiles  at  two-month  Intervals.  Current  meter  moorings  were  recovered  after  being  in  place  for  a  year  in  the  Kuroshlo  extension. 
These  meters  have  been  redeployed  for  a  second  year  to  produce  a  current  profile  data  over  a  total  time  span  of  two  years. 
Results  of  the  Ocean  Fronts  Experiment  In  the  North  Central  Pacific  are  providing  detailed  insight  into  the  strong  gradients  of 
physical  parameters  (for  example:  temperature)  which  can  exist  across  an  ocean  front  as  well  as  allowing  description  of  currents 
near  fronts.  Such  knowledge  Is  Important  because  of  the  potentially  significant  impact  of  fronts  on  acoustic  propagation  and 
short  wavelength  oceanographic  phenomena  such  as  the  Internal  waves  and  horizontal  sheer  currents.  Measurements  of  Internal  wave 
fields  with  orthogonally  directed  doppler  sonars  have  been  made.  A  direct  relationship  has  been  found  between  ocean  depth,  age  of 
ocean  crust,  acoustic  layering  of  the  ocean  lithosphere,  and  magnetic  anomalies,  which  will  make  possible  Improvement  of  seafloor 
acoustic  propagation  predictions.  A  geophysical  transect  of  the  sea  floor  has  been  made  from  the  mid-Atlantic  ridge  to  the  U.S. 
East  Coast.  This  was  made  using  two  ships,  each  with  air  gun  sources  and  a  3b  channel,  3.6  kilometer  long  hydrophone  array.  A 
Global  Positioning  System  satellite  navigator  has  been  acquired  for  use  on  various  academic  research  vessels  as  the  first  step 
toward  installation  of  Global  Positioning  System  equipment  on  all  such  vessels.  Experiments  have  measured  the  Influence  of 
fronts  and  eddies  on  long  range  acoustic  propagation  and  shortscale  oceanographic  phenomena  such  as  Internal  waves,  fine 
structure,  horizontal  shear  currents  and  turbulence.  Improvements  in  chemical  pre-concentration  schemes  and  analytical  chemical 
techniques  allow  measurement  of  true  background  levels  of  ocean  trace  elements.  Collecting  efficiencies  have  been  experimentally 
defined  for  sediment  traps  that  are  used  In  measurement  of  the  vertical  flux  of  ocean  particulates,  and  thereby  the  vertical  flux 
of  nutrients,  trace  elements  and  sediments.  Such  data  also  provides  more  accurate  baseline  information  for  assessment  of  optical 
systems  of  non-acoustic  Anti-Submarine  Warfare.  Tlmelapse  photography  combined  with  current  meters  and  temperature  recorders 
have  given  the  first  understanding  of  episodic  high  current  events  in  the  ocean's  bottom  benthic  boundary  layer.  An  ocean  bottom, 
seismic  propagation  experiment  off  Baja  California,  tn  January  1979,  with  unprecedented  high  density  of  Instruments,  enabled 
simultaneous  determination  for  the  first  time  of  velocity  anisotropy,  absorption,  lateral  variability  and  scattering  for  both 
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compressional  and  shear  waves.  This  will  provide  a  unique  contribution  to  understanding  of  sonar  paths  Interacting  with  the  sea 
floor.  New  effective  acoustic  reflection  coefficients  appropriate  for  wave  theory  have  been  used  to  Investigate  bottom  effects. 
Theory  for  flow  noise  reduction  in  oll~filled  towed  arrays  has  been  verified  leading  to  future  higher  speed  towed  arrays  of 
potential  use  for  tactical  sonar  purposes.  Acoustic  tomography  experiments  have  verified  that  the  acoustic  times  are  stable  and 
can  be  identified  so  that  acoustic  tomography  has  great  potential  for  remote  sensing  of  internal  ocean  dynamics.  Tomography 
combined  with  synoptic  remote  sensed  satellite  altimetry  and  sea  surface  temperature  data,  offer  the  possibility  of  continuous 
monitoring  of  the  internal  ocean  density  structure  and  therefore  the  sound  velocity  structure  required  for  sonar  predictions. 
Monte  Carlo  computer  codes  have  been  written  for  quantitative  definition  of  optics  of  the  sea  surface  and  the  upper  ocean  for 
various  cloud  covers,  sea  states  and  suspended  matter  in  the  sea  water. 

2.  (U)  FY  1982  Program:  Physical  Oceanography:  One  year  current  meter  moorings  installed  south  of  the  Aleutians  will  be 

recovered.  The  data  will  allow  description  of  the  boundary  currents  at  4000m  and  5000m  depths  and  comparison  of  these  currents 

with  presumed  tranquil  water  mass  at  a  depth  of  3000  meters.  Direct  measurements  of  the  Gulf  Stream  volume  transport  at  two^month 

Intervals  will  continue.  The  purpose  la  to  understand  better  the  downstream  Increase  in  Gulf  Stream  transport.  Current  meter 

moorings  re-lnstalled  last  year  In  the  Kuroshlro  extension  will  be  recovered.  Insight  gained  from  results  of  the  January  1980 

Ocean  Fronts  Experiment  In  the  Pacific  has  been  used  to  plan  additional  measurements  of  fronts  which  will  be  conducted  this  year. 

Special  emphasis  will  be  placed  on  fine  scale  sampling  near  the  front.  Parameters  to  be  me.asured  include  temperature,  salinity 

^conductivity)  and  current.  These  significantly  Influence  sound  propagation  as  well  as  Internal  waves  and  shear  currents. 
Mooring  technology,  hardware  and  instruments  developed  over  the  last  two  years  will  be  used  to  establish  several  moorings  at  34^^ 
70^  in  a  Long  Term  Upper  Ocean  Study.  This  planned  two-year  mooring  will  provide  data  to  relate  local  meteorology  with  currents 
and  temperature  structure  of  the  upper  500  m  of  the  water  column.  Chemical  Oceanography:  Continued  emphasis  will  be  placed  on 
the  biochemical  interactions  between  nutrients,  trace  elements,  phytoplankton  and  zooplankton,  so  that  their  short  wavelength 
distribution  may  be  understood  and  predicted.  Knowledge  of  the  short  wavelength  distribution,  Is  a  research  field  that  only  the 
^iavy  supports  and  Is  essential  for  evaluating  various  aspects  of  non-acoustic  ASW.  Marine  Geology  and  Geophysics:  Data  from  the 
Atlantic  geophysical  transect  will  he  analyzed  to  examine  sediment  structure  and  crustal  variation  from  the  young  mid-Atlantic 
Ridge  crest  to  the  older  seafloor  along  the  U.S.  East  Coast.  A  Seabeam  (multibeam  echo  sounder)  has  been  installed  on  the 
academic  research  vessel  RV  Thomas  Washington.  Seabeams  will  eventually  replace  all  the  single  beam  echo  sounders  used 
heretofore.  These  have  20  simultaneous  beams  and  map  a  swath  of  bottom  bathymetry.  This  technology  is  expected  to  revitalize  the 

examination  of  seafloor  morphology  and  will  be  used  in  an  extensive  experimental  program.  A  deep  towed  Instrument  package  has 

been  used  to  collect  bathymetry,  sub-bottom  profile  and  side-scan  sonar  data  for  the  Scotian  Rise.  These  data  will  be  analyzed  to 
select  a  site  for  a  major  future  experiment  to  Investigate  the  high  energy  benthic  boundary  layer.  Construction  will  continue  on 
a  deep  towed  geophysical  array  which  Is  being  built  to  provide  a  detailed  measurement  of  the  continuity  of  shallow  seafloor 
sedimentary  reflectors.  Oceanic  Biology:  Emphasis  will  continue  on  Integrated  research  on  all  aspects  of  blodeterioratlon 
Including  fouling,  boring  and  related  marine  corrosion  studies*  Emphasis  will  continue  to  be  placed  on  bioacoustic  problems. 
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especially  the  distribution,  composition  and  behavior  of  sound'^scattering  organisms  (which  cause  volume  reverberation).  Research 
programs  on  "bloturbatlon"  (the  distribution  and  ecology  of  bottom  organisms  and  their  interaction  with  the  sediment), 
microbiology,  and  the  distribution,  physiology,  and  interaction  of  bioluminescent  organisms  will  also  be  emphasized.  Work  will 
I  continue  in  the  application  of  recombinant  DNA  techniques  to  develop  an  understanding  of  the  process  by  which  surface-attaching 

marine  bacteria  foul  fresh  surfaces  In  the  marine  envlcorunent.  Ocean  Science  Engineering:  The  ocean  technology  project  will 

continue  development  and  testing  of  an  aircraft  deployable  oceanographic  data  gathering  mooring  for  open  ocean  and  Arctic 
\  applications.  Transition  of  the  technology  of  the  open  ocean  version  to  Exploratory  Development/Advance  Development  will  begin, 

r  Data  will  be  analyzed  for  sea  tests  of  a  high  speed  (10  icnots)  optical  biological  sampler.  Magnetic  bubble  memory  data  recorder 

design  and  fabrication  will  continue.  Basic  research  will  continue  In  order  Co  develop  an  understanding  of  natural  processes 
causing  shoaling  and  affecting  flow  in  Navy  harbors.  A  completed  high  data  rate  ocean  bottom  seismometer  recorder  description 
will  be  published.  Ocean  Acoustics:  Analysis  of  data  resulting  from  a  ma^or  ocean  acoustic  tomography  experiment  will  allow  an 
evaluation  of  how  well  the  acoustic  transit  time  data  can  be  Inverted  to  give  the  physical  oceanographic  structure  and  therefore 
^  the  sound  velocity  profiles  of  Che  Intervening  ocean.  The  experiment  area  was  a  300  kilometer  square  between  the  Bahamas  and 

^  Bermuda.  Four  acoustic  source  moorings,  four  receiver  moorings  and  three  environmental  moorings  were  used.  The  National  Science 

Foundation  and  the  National  Oceanographic  and  Atmospheric  Administration  are  participating  agencies.  A  major  seafloor  propagation 
experiment  will  be  run  along  a  600  kilometer  line  In  the  Philippine  Sea.  This  line  will  be  orthogonal  to  the  track  of  the  1981 

Philippine  Sea  propagation  experiment  and  will  allow  examination  of  velocity  anisotropy.  The  measurements  will  also  expand  the 

work  In  lateral  variability,  attenuation  vs  depth  and  shear  waves.  Analyses  of  the  high  frequency  (5  to  20  hertz)  marine  setsnic 
earthquake  phases  will  be  continued  In  an  attempt  to  determine  what  in  the  sc**  cture  of  the  ocean  lithosphere  makes  these  very 
efficient  propagation  phases  possible.  Presumably  there  Is  a  low  velocity  l^  er  serving  as  a  propagation  duct  similar  to  the 

ocean's  sofar  channel.  Theoretical  computations  of  propagation  In  a  random  me  ia  will  continue.  Theoretical  work  has  improved 

the  performance  of  the  parabolic  equation  solution  to  the  wave  equation  making  it  possible  to  calculate  high  angle  rays.  Results 
will  transition  to  exploratory  development.  Joint  programs  with  the  Oceanic  Biology  program  in  the  Office  of  Naval  Research  will 
continue  to  Investigate  biological  scattering  In  the  frequency  range  from  40  kilohertz  to  3  megahertz.  Ocean  Optics:  A  model  for 
simulating  the  ocean  optical  properties  In  depth  and  time  Is  being  developed.  Theoretical  examinations  and  planning  for  field 
measurements  will  be  conducted. 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs;  Physical  Oceanography:  The  major  oceanographic  mooring  at  34°N  70°W  will  be 

serviced  at  three-month  intervals  for  two  years.  Resulting  data  will  be  used  to  investigate  long-term  upper  ocean  variability 
Including  internal  %«aves  and  shear  currents.  Data  from  the  long-term  current  meter  moorings  in  the  Kuroshiro  extension  and  south 
of  the  Aleutians  will  be  analyzed.  Analysis  and  experiments  will  continue  to  develop  relations  between  synoptic  satellite  sensed 
sea  surface  temperature  data  and  the  Internal  ocean  Investigation  of  the  Antilles  Current  that  flows  to  the  northwest  from  the 
Windward  Islands  to  the  Bahamas  will  continue.  The  two  long  term  program  goals  In  physical  oceanography  are  to  determine  the 
potential  of  physical  oceanographic  phenomena  In  the  upper  ocean  for  non-acoustic  Anti-Submarine  Warfare  and  to  develop  ocean 
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prediction  methods  for  numerically  modelling  the  ocean  primarily  for  sound  velocity  or  sonar  predictions.  Chemical  Oceanography: 
ffew  continuous  flow,  chemical  analytical  methods  using  flow  thru  ocean  samplers  are  being  developed  to  define  the  sources,  sinks 
and  chemical  speclatlon  of  the  ocean  trace  elements  of  Interest  to  non-acoustic  Anti-Submarine  Warfare.  Evaluations  will  continue 
for  electrochemical  sensors  (anodic  stripping  voltametry),  atomic  absorption  spectroscopy,  and  gas  chroraotograph-mass 
spectrographs  combined  with  trace  element  preconcentratlon  schemes.  These  will  be  coupled  to  underway,  multiport  pumping  systems 
for  obtaining  continuous  water  samples  from  the  upper  ocean.  Marine  Geology  and  Geophysics:  The  experiment  will  take  place  on 

the  continental  rise  off  Nova  Scotia  to  study  the  high  energy  benthic  boundary  layer  and  Its  control  of  the  seafloor  morphology 
and  the  physical  properties  of  seafloor  sediments.  The  bottom  lander  for  the  benthic  boundary  layer  experiment,  with  six-month 
recording  capability,  Includes  current  meters  to  measure  ocean  currents  from  I  centimeter  to  100  meters  above  the  seafloor, 
nepholometers  Co  measure  the  sediment  load  carried  by  the  bottom  currents,  Reynolds  stress  meters  to  measure  the  forces  at  the 
seafloor  and  time  lapse  photography  to  record  the  erosion  of  the  seafloor  as  a  function  of  current  velocity.  Oceanic  Biology; 
Investigation  of  attachment  mechanisms  of  surface-fouling  marine  bacteria  will  continue  by  application  of  recombinant  DNA 
techniques.  Analyses  will  determine  the  effect  of  seafloor  biota  on  the  cohesive  strength  of  bottom  sediments.  Emphasis  will 
continue  on  blodeCerloratlon  which  will  Investigate  Initial  zooplankton  metabolic  deposits  that  initiate  the  corrosion  process, 
and  on  bioacoustic  problems  such  as  false  targets  from  whales.  Ocean  Science  Engineering;  Transition  of  the  open  ocean  air 
deployed  oceanographic  mooring  system  will  continue.  Field  tests  of  the  Arctic  version  will  be  conducted.  Basic  research  on 
warship  ports  for  domestic  and  overseas  operations  will  continue  with  emphasis  on  natural  processes  causing  shoaling  and  on  new 
concepts  for  piers.  Theoretical  experimental  data  on  the  effects  of  deep  water  breaking  waves  on  ocean  engineering  design  spectra 
will  be  established,  and  new  theoretical  Insights  on  wave  and  current  structure  interaction  will  be  published.  Ocean  Acoustics; 
A  scientific  tomography  experiment  will  be  conducted;  such  as  an  Investigation  of  the  Norwegian  overflow,  the  Gulf  Stream 
transport  or  equatorial  trapped  waves.  This  experiment  will  require  major  hardware  developments  including  a  broadband  acoustic 
signal  source,  stiff  moorings  and  satellite  links  for  data  relay.  Ocean  Optics:  Field  measurements  will  be  made  of  optical 
propagation  and  scattering  for  the  upper  100  meters  of  the  water  column.  These  results  together  with  data  describing  solar 
irradlance,  meteorological  and  physical  oceanographic  properties  will  be  used  In  predictive  assesment. 

A .  ( U )  Resources; 


Title 

FY  1981 
Actual 

FY  1982 
Estlioate 

FY  1983 
Estimate 

FY  198A 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

Subelement  31 

Oceanography 

43,088 

51,139 

51,768 

58,653 

Continuing 

Continuing 

belenierit:  32  Title:  Terrestrial  Sciences 

ogram  *?ileraent:  6i  153N  Title:  Defense  Research  Sciences 

n  Mission  Area:  510  -  Defense  Research  Budget  Activity;  1  -  Technology  Base 

)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  this  research  is  to  provide  Inproved  understanding  md  prediction 

pablllty  of  envtroo'nental  and  geophysical  conditions  which  affect  Naval  personnel*  systems  and  operations  In  \rctlr.  Inland, 
allow  water,  coastal,  atmospheric  and  space  environments.  Research  Is  conducted  under  the  general  headings  of  Coastal  Sciences, 
ctlc  Research,  Earth  Vhysdcs,  Environmental  Factors,  and  Surface  Wave  Scattering. 

t)  RELATED  ACTIVITES:  Programs  within  the  subelement  are  formally  coordinated  with  the  Army,  Air  Force,  and  the  Office  of  the 

ider  Secretary  of  Defense  for  Research  and  Engineering  by  means  of  apportionment  and  technology  base  reviews  held  by  Office  of 
le  Undersecretary  of  Defense  for  Reseach  and  Engineering  each  year,  by  formal  Subelement  Reviews  within  the  Navy,  by  wlde-snrea<i 
strlbutlon  of  program  reports  and  by  discussions  with  the  Navy  Environmental  Remote  Sensing  Coordination  and  Advisory  Committee 
td  the  Interagency  Geophysics  Discussion  Group.  Government-wide  coordination  occurs  through  membership  In  several  Interagency 
id  National  Academy  of  Sciences  Committees  concerned  with  environmental  problems.  Interchange  of  information  on  coastal 
lienees,  earth  physics,  and  Arctic  sciences  Is  maintained  with  the  Defense  Intelligence  Agency,  Defense  Mapping  Agency,  CIA, 
iVAIR,  NAVSEA,  National  Aeronautics  and  Space  Administration,  National  Oceanic  and  Atmospheric  Administration,  Environmental 
rotectlon  Agency,  U.S.  Geological  Survey,  National  Science  Foundation,  U*S.  Army  Corps  of  Engineers,  an-l  the  Defense  Research 
roup  and  the  Military  and  Science  CoramtCCees  of  Che  North  Atlantic  Treaty  Organization.  The  Environmental  ^actors  Project  Is 
)ordlnated  with  the  Navy  lonospherlc/Space  Research  Program  Steering  group.  Nuclear  Weapons  Effects  Planning  group,  Defense 
jclear  Agency,  and  Defense  Advanced  Research  Projects  Agency,  as  well  as  those  listed  above.  The  Surface  Wave  Scattering  Program 
f  the  Naval  Research  Laboratory  is  coordinated  with  Exploratory  and  Advanced  Development  projects  within  the'  Department  of 
efense,  and  with  Naval  Air  Systems  Command,  Naval  Material  Command,  Naval  Electronic  Systems  Command,  Defense  Meteorological 
itelllte  Program,  and  the  National  Aeronautics  and  Space  Administration, 

LI)  WORK  PERFORMED  BY:  (Representative)  (1)  In-House ;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Postgraduate  School, 

snterey,  CA;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Ocean  Research  and  Development  Activity,  Bay  St.  Louis,  MS;  Naval 
ndervater  Systems  Center,  New  London,  CT;  (2)  Industrial ;  Environmental  Research  Institute  of  Michigan,  Ann  Arbor,  MI;  Phoenix 
Jtp,,  McLean,  VA;  Underwater  Systems,  Inc.,  Rockville,  MD;  Telecommunications  Enterprises,  Panama  City,  FL;  Lockheed  Corporation, 
innyvale,  CA;  Applied  Science  Associates,  Apen,  NC;  Applied  Sciences  Technology,  Arlington,  VA;  U.S.  Technology,  Fort  Lauderdale, 
L;  (3)  Academic t  University  of  Alaska,  Fairbanks,  AK;  University  of  Virginia,  Charlottesville,  VA;  University  of  Texas,  Austin, 
Colorado  School  of  Mines,  Golden,  CO;  Hawaii  Institute  of  Geophysics,  Honolulu,  HI;  University  of  Kansas,  i^wrence,  KS; 
}uislana  State  University,  Baton  Rouge,  LA;  Oregon  State  University,  Corvallis,  OR;  Pennsylvania  State  University,  State  College, 
A;  University  of  Washington,  Seattle,  WA;  Columbia  University  (Laraont-Doherty  Geological  Observatory),  Palisades,  NT; 
issachusetts  Institute  of  Technology,  Cambridge,  MA;  Scrlpps  Institution  of  Oceanography,  La  Jolla,  CA;  Stanford  University,  Palo 
I to,  CA, 
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!•  (0)  FY  1961  and  Prior  Accomplishments:  Previous  accontpllshments  include:  A  self  contained  LORAN  C/D  location  capability  has 
been  added  to  the  low  cost  coastal-ocean  data  buoy*  An  analog  model  analysis  capability  has  been  added  to  the  coastal  data 
referral  system  now  operational  at  the  Naval  Oceanographic  Office.  A  laser/acoustic  bathymetry  and  nine  detection  system  aboard 
ship  has  been  successfully  demonstrated  under  field  conditions*  A  multivariate  prediction  technique  for  a  season-in-advance 
estimation  of-cyclone  frequency  and  patterns  In  the  North  Atlantic  has  been  developed  for  surface  and  ASW  applications*  A  model 
has  been  developed  that  uses  heat  flux  equations  to  predict  water  temperature  in  well  mixed  continental  shelf  waters,  thus 
enabling  better  predictions  of  sound  speed  profile*  An  Arctic  Ice  station  (FRAM  III)  was  established  to  develop  an  improved 
understanding  of  Arctic  underwater  acoustics  and  physical  oceanographic  dynamics;  electromagnetic  signature  responses  of  sea  Ice 
at  various  frequencies;  and  to  determine  Arctic  geophysical  fabric  of  the  ocean  floor,  and  the  linear  relationship  between  Ice 
stress  dynamics  gradients  and  ambient  noise  level  under  Arctic  Ice  cap;  all  of  which  leads  to  an  Improved  ASW  capability  in  the 
Arctic*  Development  of  accurate  ocean  tide  prediction  by  means  of  sea  floor/coastal  gravity  Inversion,  completion  of  low  cost 
buoy  system  for  measurement  and  transmission  or  wave,  tide,  surface  temperature,  and  current  data  via  over-the-horlaon  radar  link 
for  Improved  coastal  and  amphibious  operations*  Published  compendium  of  Extremely  Low  Frequency  electromagnetic  fields  produced 
in  air  by  electric  and  magnetic  dipoles  under  sea  water  tn  both  vertical  and  horizontal  positions;  and  of  fields  produced  In 
seawater  when  the  dipoles  are  in  the  air  for  electromagnetic  comiaunlcatlons  through  the  alr/water  Interface*  Also  demonstrated 
positive  correlation  between  energetic  particle  precipitation  and  excessive  attenuation  of  Extremely  Low  Frequency  radio  signals 
of  mid-  and  hlgh-latltudes  which  affect  both  tactical  and  strategic  communications*  Transition  to  Air  Force/Defense  Advanced 
Research  Projects  Agency  of  project  to  examine  low  range  (low  attenuation)  seismic  (pressure  and  shear  vaves)  nuclear  test 
detection;  publication  of  key  geomagnetic  variational  chaacterlstlcs  and  indices  for  Improved  navigation  and  missile  guidance* 
More  recent  accomplishments  Include:  Completion  design  of  wave  packet  refraction  model  for  effects  of  distant  storms  on  waves 
approaching  coasts;  and  generation  of  new,  efficient  coastal  data  referral  system  and  transfer  of  operational  aspects  to  Naval 
Oceanographic  Office  for  improved  coastal  and  amphibious  operation*  Formulated  and  transferred  Ice  distribution  models  to  Naval 
Ocean  Research  and  Development  Activity  to  modify  for  operational  evaluation  and  verification*  Completed  design,  fabrication  and 
testing  of  the  Stimulated  Emission  of  Energetic  Particles  (SEEP)  Satellite  Experimental  package  for  measuring  the  effects  of  very 
low  frequency  radio  waves  on  magnetosphere  particles  and  the  Ionosphere,  which  may  lead  to  better  tactical  and  strategic 
communications;  developed  Improved  signal  processing  algorithm  for  seismic  location  of  hostile  artlllery/vehlcles ;  established 
characteristics  of  electromagnetic  sea  floor  propagation  by  the  lateral  wave  mode;  and  published  slgnal-to-nolse  characteristics 
of  seismic  vs.  acoustic  detection  as  part  of  study  to  help  overcome  acoustic  surveillance  deficiencies  in  continental  margin 
areas*  Established  transition  project  Co  determine  mean  low  water  reference  level  to  meet  Defense  Mapping  Agency  requirement  for 
accurate,  worldwide  coastal  navigation  charts*  Development  and  evaluation  of  radar  scattering  models  and  theory  and  experiment  in 
wave-wave  Interaction*  Laboratory,  tower,  and  aircraft  radar  measurements  of  wave  spectra,  currents,  and  winds  using  high 
frequency,  X-band  doppler,  pulse-llmlted ,  and  Delta-K  radars*  Development  of  mllllmeter-wave  radiometric  Imaging  systems  and 
performance  of  first  airborne  measurein«nCs  of  sea.  Ice  and  coastal  environments  with  mllllmeter-wave  length  electromagnetic 
Imaging  system  which  Increases  all  weather  operational  capability* 
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2.  (U)  FY  1982  Program:  Arctic  Program;  Continue  acoustic  experiments  to  investigate  reverberation,  ambient  noise,  propagation 

and  sediment  dynamics  In  the  Barents  Sea  and  eastern  Arctic,  as  well  as  effects  of  the  environment  such  as  thermal  fronts,  Ice  and 
shallow  water  to  improve  Anti-Submarine  Warfare  operations  In  the  Arctic.  Continue  buildup  of  special  focus  program  In  the 
Marginal  Ice  Zone  to  extend  the  horizon  of  knowledge  of  the  sea-alr-lce  interaction  and  the  geophysical  dynamics,  to  Increase 
capability  to  predict  environmental  effects  on  naval  operations  in  and  near  Ice  covered  oceans.  The  Marginal  Ice  7x)ne  Is  a  vital 
transition  area  from  the  temperate  oceans  to  the  Ice-covered  oceans.  This  new  Initiative  Is  to  provide  hypotheses,  models  and 

experiments  to  develop  a  reasonable  and  accurate  predictive  capability  for  operating  forces  using  this  transition  region.  These 
efforts  will  Include  Investigations  of  an  Ice  edge  prediction  model,  ocean  fronts  and  eddies,  up  and  down  welling  effect  on 
intermediate  water  formation,  acoustic  ambient  noise  and  propagation,  effect  of  the  Ice  edge  on  synoptic  weather,  and  optimum 
passive  and  active  microwave  remote  sensing  techniques  and  frequencies  for  observing  synoptlcally  key  sea  Ice  and  ocean 
parameters.  Continue  programs  In  sea  Ice  physics,  electromagnetic  transmission  through  sea  Ice,  energy  exchange  processes.  Ice 
production,  distribution  and  drift,  geophysics,  oceanography  and  meteorology,  particularly  Arctic  aerosols  (pollutants),  all  of 
which  relate  to  Increased  operational  capability  in  polar  regions.  Coastal  Sciences:  Continue  basic  research  In  coastal  dynamic 
i  processes  and  responses  as  they  relate  to  regional  and  local  forcing  functions  and  as  they  impact  coastal  and  amphibious  warfare. 

Emphasis  will  be  placed  on  complementing  research  of  scrateglc  straits  by  developing  an  understanding  of  large  epicontinental  sea 
dynamics,  physical  structure,  wave  and  current  regimes,  and  sediment  transport  so  that  an  Integrated  picture  of  the  coastal 
environment  can  be  developed.  Continuing  research  on  straits  will  Include  the  hydrodynamic,  acoustic,  and  geophysical  conditions 
in  strategic  straits  areas  relying  c t  participation  In  field  expeditions  to  several  key  areas  in  cooperation  with  other  Navy 
groups;  the  coastal  data  referral  system  will  continue  to  be  expanded  with  input  from  European  and  other  Interested  NATO  countries 
to  enhance  Naval  operations  In  coastal  areas  worldwide.  Remote  sensing  research  will  continue  to  emphasize  electromagnetic  and 
optical  energy  exchange  with  sea  and  land  surfaces  for  Toeasurlng  physical  conditions  at  and  beneath  the  surfaces  which  Impact 
tactical  and  strategic  operations;  a  project  will  begin  on  developing  a  covert,  long-range  communication  system  for  shlp-to-shlp 
or  -shore  using  the  low  cost  disposable  buoy  system.  Transition  the  television  navigation/location  system  which  Improves 
navlgatlon/locatlon  accuracy  to  exploratory  development.  Earth  and  Physics  Program:  Examine  spatial  and  temporal  geomagnetic 

field  f Itictuatlons  and  Improve  prediction  niethods  for  better  missile  guidance  and  navigation.  Evaluate  the  potential  of  seismic 
detection  as  a  complement  to  acoustic  detection  in  shallow  water  by  resolving  energy  partitioning,  propagation  properties,  and 
I  slgnal-to-nolse  characteristics  as  a  function  of  frequency,  water  depth,  geologic  structure,  and  bottom  materials;  to  Improve 

surveillance  capability.  Use  coastal  and  sea  floor  tlsdal  gravity  measurements  and  available  satellite  altimetry  data  to  Improve 
^  worldwide  tidal  prediction.  Conduct  research  on  modeling  of  lateral  electromagnetic  waves  to  evaluate  propagation  along  and  In 

the  sea  floor  for  Improved  navigation  and  communication.  Ionospheric  Science  Program:  To  Improve  tactical  and  strategic 

communications,  complete  launch  and  on-orbit  phase  for  Stimulated  Emission  of  Energetic  Particles  Satellite  Experiment  and  start 
data  analysis  and  modify  Microwave  Radiometer  so  that  absorption  and  emission  spectra  of  upper  atmosphere  water  can  be  measured 
(monitor  only)  also  continue  Ionosphere  modeling;  generation  of  long  wave  signals  in  the  ionosphere,  worldwide  radio  noise 
measurements,  and  theoretical  investigation  of  cable  antennas  for  submarine  communications;  continue  theoretical  research  on 
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Siihel«?menC :  Title:  Terrestrial  Sciences 

?ro>ra.Ti  element:  1 53N  Title:  Defense  Research  Sciences 

OoD  Mission  Area:  SIQ  -  Defense  Research  Budget  Activity:  1  -  Technology  Base 

reniote  detection  and  classification  of  low  altitude  nuclear  bursts  at  sea.  Continue  research  on  naval  system  vulnerability  to 
nuclear  burst  effects,  Surface-Wave-Scattering:  To  maxl'til^e  use  of  remote  sensing  tool  to  support  Naval  operations,  will 

accomplish:  Analysis  of  wave,  current  and  radar  scattering  data  from  ‘•larltime  Remote  Sensing  experiment.  Analysis  of  iA?lta-K 

data  wave  measurement  data  from  helicopter  measurements.  Development  of  220  gigahertz  Imaging  radiometer,  measurements  of  Ice, 
ocean  targets,  and  terrain.  Development  of  90  gigahertz  radar  for  precision  measurement  of  land,  Ice  and  ocean  scattering 
characteristics.  Shipboard  measurements  of  directional  wave  spectra  with  Remote  Ocean  Wave  Spectrometer  and  Delta-K  radar 
techniques. 

3.  (U)  FY  1933  and  FY  1984  Planned  Programs:  Arctic  Research  -  Continue  multidisciplinary  research  projects  in  the  fields  of 
Ice  physics,  physical  oceanographv,  geophysics,  acoustics,  biology  and  Arctic  environmental  remote  sensing  to  enhance  Naval 
operitions  In  polar  environment,  i^rogrim  will  continue  emphasis  on  the  Eurasian  Basin  and  Hast  Greenland,  Barents  and  Norwegian 
Seas  using  satellite,  aircraft,  surface  and  subsurface  data  gathering  platforms,  leading  to  improved  measurement  and  forecasting 
of  sea  Ice,  acoustic,  radiation  balance,  and  other  environmental  and  geophysical  conditions  for  Arctic  submarine,  ship  and  air 
operations.  Continue  Arctic  climatic  research  with  foctis  on  aerosols  and  prediction  of  sea  tee  distribution  in  order  to  predict 
affects  on  polar  operations.  Accelerate  research  In  the  marginal  ice  zone  in  the  Creenland/Barents/Berlng  seas  with  major  field 
program  in  FY  19B3  In  cooperation  with  other  U.S,  agencies  and  foreign  countries  (i.e.,  Norway),  Continue  research  using  a 
passive  microwave  imagery  and  radlometry  radar  to  measure  the  properties  and  distribution  of  sea  Ice,  Coastal  Sciences  - 
Continue  Interdisciplinary  hydrodynamlc-aerodynamlc-morphodynamlc  research  on  highly  variable  estuarine,  continental 
shelf /epicontinental  sea  environments  to  Improve  Navy  and  Marine  Corps  operations  In  coastal  environments  worldwide.  Continue 
multidisciplinary  research  of  strategic  sea  straits  In  conjunction  with  U.S,  Naval  Oceanographic  Office  cruises,  other  ships  of 
opportunity,  and  foreign  logistics  support  to  Increase  data  base.  Continue  research  on  electromagnetic  and  optical  remote  sensing 
capabilities  for  meas<irlng  coastal  conditions  to  provide  an  all  weather,  remote,  data  gathering  capability.  Upgrading  of  coastal 
information  '•eferral  system  will  contlntie  along  with  airborne-acoustic  and  fluorescent  remote  sensing  techniques  to  increase  data 
base  and  widen  geographic  coverage.  Earth  Physics  -  Continue  seismic  detection  and  signal  processing  programs,  combining  seismic 
and  statistical  theoretical  considerations  both  for  shallow  water  and  hostile  artillery  detection.  Analyze  theoretically  the 
potential  of  gravity  gradlometry  for  precise  navigation,  obstacle  avoidance  and  geold  mapping.  Develop  modernized  Instrumentation 
and  improved  data  processing  for  deep  sea  and  shallow  water  tidal  predictions,  Includiag  analysis  of  satellite  altimetry  to 
enhance  planning  and  operations  in  coastal  environments.  Improve  models  for  marine  related  electromagnetic  propagation,  and  solid 
earth  properties#  Expand  effort  In  geomagnetic  noise  prediction  In  order  to  Improve  surveillance  and  navigation. 
Ionospheric  Sciences  Program  -  Analyze  wave-particle  interaction  data  from  Stimulated  Emission  of  Energetic  Particles  Satellite 
Experiment  to  determine  Impact  on  communications.  Add  water  measuring  capability  to  microwave  radiometer  for  upper  atmosphere 
water  measurements  which  Increases  use  of  remote  sensing  to  support  Naval  operations.  Select  either  cable  or  peninsula  antennas 
for  experimental  verification  and  planning  of  communication  experiment  Por  better  tactical  and  strategic  communications.  Continue 
Investigation  of  worldwide  radio  noise  at  long  wavelengths;  nuclear  test  detection  at  sea;  Ionosphere  modeling  and  electromagnetic 
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Program  Element:  61153N 
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wave  generation  and  propagation  research;  and  research  on  naval  system  vtilnerablllty  to  nuclear  burst  effects.  Surface- 
Wave  Scattering  Program  -  To  optimize  use  of  remote  sensing  tool  to  support  Maval  operations:  Develop  taethods  and  techniques  for 

determination  of  ocean  parameters  (orbital  speed,  wave  spectra,  currents,  wind  speed,  and  directional  wave  spectra).  Complete 
mllllmeter-wave  radiometric  data  acquisition,  analysis,  and  system  research  for  90,  140,  and  220  gigahertz.  Initiate  measurements, 
Improve  sensor  performance  model,  and  develop  data  processing  system  for  measurement  of  ocean  and  terrestrial  parameters  with  94 
gigahertz  radar.  Develop  Inversion  algorithms  for  parameter  retrieval  from  electromagnet Ic  sensors.  Emphasize  development  of 
methods  and  techniques  for  determination  of  terrestrial/coastal  parameters  to  meet  amphibious,  O.S.  Marine  Corps,  and  mapping, 
charting  and  geodesy  requirements. 

4.  (U)  Resources 


Subclement  32  Terrestrial  Sciences 


Total 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

12,706 

14,415 

17,516 

19",  272 

Continuing 

Continuing 

Title:  Terrestrial  Sciences 
Title:  Defense  Research  Sciences 
Budget  Activity:  1  -  Technology  Base 
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Subeleraent:  ^  Title:  Ataospherlc  Sciences 

Prosram  Element:  61 1!>3N  Title:  Defense  Research  Sciences 

DoD  Mission  Area:  510  -  Defense  Research  Budget  Activity:  1  -  Technology  Base 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Research  relates  to  atmospheric  problems  that  affect  naval  operations  and  systems  at 

various  levels  in  the  atmosphere  from  the  marine  boundary  layer  to  the  magnetosphere.  Areas  of  emphasis  are:  marine  boundary 

layer  processes  and  aerosols,  particularly  as  they  affect  atmospheric  transmission  and  operation  of  electro-optic  systems;  cloud 
physics  and  dynamics  and  lightning  physics  for  Improvement  of  flight  safety,  warning,  and  engineering  design  data  for  new  aircraft 
control  techniques;  climate  models  In  support  of  strategic  planning;  developing  and  testing  general  circulation  and  tropical 
cyclone  prediction  models;  solar/terrestrial  relationships  as  possible  means  for  extending  weather  forecasts;  study  of  solar 
dynamics  by  solar  radiometry  and  imaging  and  high  resolution  spectroscopy;  Investigate  relationships  between  geomagnetic  response 
and  variability  of  solar  plasma  and  electromagnetic  radiations;  Ionospheric  plasma  dynamics  and  solar  control  of  the  Ionosphere 
including  modeling  of  neutral  and  Ionized  atmospheres  for  improved  prediction  of  conditions  affecting  naval  communications, 
navigation,  and  surveillance  systems;  explore  optical  environment  of  earth;  remote  sensing  of  lower  and  upper  atmosphere  and 
interplanetary  media  for  rapid  measurement  of  environmental  conditions  and  acquisition  of  wide-area  data  In  support  of  naval 
operations;  probes  for  rocket  and  satellite  observations  for  ionosphere  diagnostics. 

(U)  RELATED  ACTIVITIES;  Through  scientific  meetings,  workshops,  reviews  and  government  channels,  coordination  Is  maintained  with 
Chose  agencies  or  activities  having  a  mutual  interest  including:  Federal  Aviation  Administration  regarding  Improvement  of  air 
operations  against  lightning  hazards;  Department  of  Dbfense  Explosives  Review  Board  for  improvement  of  handling  and  assembly  of 
munitions  against  hazards  of  atmospheric  electrlct*'”:  National  Aeronautics  and  Space  Administration  for  joint  effort  In  cloud 
physics  research  aboard  Space  Shuttle;  coordination  with  Air  Force  Geophysics  Laboratory  to  monitor  Space  Shuttle  environment; 
coordination  with  Air  Force  Office  of  Scientific  Research  and  Army  Research  Office  in  developing  advanced  cloud  physics  research 
chamber  at  University  of  Missouri;  through  New  Mexico  Institute  of  Mining  and  Technology  and  through  coordination  with  Wright 
Patterson  Air  Force  Base  and  the  French  Atomic  Energy  and  Aerospace  Establishment  for  research  on  triggered  lighting;  coordination 
with  Defense  Nuclear  Agency  and  Air  Force  Geophysics  Laboratories  In  pulsed  probe  study  of  aurora  and  Ionosphere;  National  Science 
Foundation  and  National  Aeronautics  and  Space  Administration  for  coordination  of  cloud  physics  research  In  the  cooperative 
Thunderstorm  Research  International  Program.  Coordination  with  programs  of  Army  and  Air  Force  occurs  through  annual  reviews  by 
the  Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering.  Contracts  exist  with  some  foreign  investigators  for 
obtaining  data  for  certain  programs  on  a  global  basis.  These  include  the  Commonwealth  Scientific  Industrial  and  Research 
Organization  (Australia^,  the  University  of  Manchester  (England),  the  Physlkallsch-Bioklimatlschc  Forschungsstelle  (Germany),  and 
the  University  of  Galway  (Ireland),  and  the  National  Research  Council  (Canada). 

(U)  WORK  PERFORMED  BY;  (Representative)  (1)  In-House ;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Postgraduate  School, 
Monterey,  CA;  National  Aeronautics  and  Space  Administration,  Huntsville,  AL;  (2)  Industrial ;  Control  Data  Corporation, 
Minneapolis,  MM;  Atlantic  Scientific  Inc.,  Melbourne,  FL;  (3)  Academic;  Mew  Mexico  Institute  of  Mining  and  Technology,  Socorro, 
NM;  University  of  Miami,  Miami,  FL;  University  of  Arizona,  Tucson,  AR;  Massachusetts  Institute  of  Technology,  Boston,  HA; 
University  of  Maryland,  College  Park,  MD. 
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Subelemeat:  22.  Title:  Atmospheric  Sciences 

Program  Element:  61 153N  Title:  Defense  Research  Sciences 

DoD  Mission  Area:  510  -  Defense  Research  Budget  Activity:  1  -  Technology  Base 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  In  Marine  Boundary  Layer  area*  tests  of  marine  fog  prediction  models  were  prepared* 

Feaslblllty~of'”muTtT5iTe~v5aveTeagthnrrdar~for  aerosol  sensing  examined.  In  Cloud  Physics  continue  construction  of  advanced  model 
cloud  physics  chamber  at  the  University  of  Missouri  (delivery  promised  from  contractor  by  end  of  calender  1981);  four  parameter 
cloud  rain-drop  dlsdrometer  for  cloud  rain-drop  measurements  for  cloud  physics  and  fog  research  programs  almost  completed;  through 
evaluation  of  ultra  long  atmospheric  waves  attempted  better  understanding  of  stratospheric-tropospheric  coupling  (Investigation 
proceeding);  In  Climate  Model  Research,  examined  seasonal  succession  of  atmospheric  flow  In  differentially  heated  precision 
rotating  annulus  by  step  changes  In  thermal  Rossby  Mumber  (scientific  results  published  showing  succession  depends  on  nonlinear 
dynamics  and  that  analog  weather  situation  are  not  applicable).  In  Solar-Terrestrial  Research  In  preparation  for  Alternative 
Weather  Forecasting  Program  conducted  workshop  to  plan  experimental  program  to  test  proposed  mechanisms  of  solar  reaction  of 
atmosphere  (proceedings  In  press).  In  Ionospheric  and  Atmospheric  Modeling^  expanded  efforts  to  model  neutral  thermosphere 
Including  Its  composition,  dynamics  and  thermodynamics  Yto  continue  with  Inclusion  of  magneto  hydrodynamic  factors)  and  extended 
model  to  include  dynamic  laminar  Ionosphere  (completed);  continued  computer  codes  for  calculating  lower  energy  Interaction  of 
nuclei  Impinging  on  the  atmosphere  Including  effects  of  geomagnetic  cutoff  (accomplished).  Use  plasma  probes  to  investigate 
equatorial  electrojet  (by  rocket)  and  global  Ionospheric  Irregularity  from  a  satellite  (continuing  with  Inclusion  of  polar 
effects);  used  Solar  Wind  Satellite  coronagraphy  data  to  study  causes  of  magnetospherlc/geomagnetlc  responses  (In  third  year  of 
data  collection  and  continues).  This  approach  will  allow  observing  of  coronal  plasma  Irregularities  as  they  develop  and  will 
allow  following  ejection  of  coronal  clouds  from  the  sun  into  the  interplanetary  medium  and  also  toward  the  earth,  with  possible 
consequence  of  causing  magnetic  storms.  It  will  be  the  only  Instrtiment  of  type  operating  during  peak  period  of  the  solar  cycle. 
A  historic  first  for  the  Solar  Wind  Satellite  was  the  observation  of  a  comet  entering  the  sun  30  August  1979.  This  event  was 
unobserved  from  other  satellites  or  ground  observatories  and  opens  new  possibilities  In  reconalssance.  Prepared  Space  Shuttle 
experiment  to  conduct  extreme  ultraviolet  spectral  survey  of  space  environment.  Planned  for  a  joint  program  with  Defense  Nuclear 
Agency  and  National  Aeronautics  and  Space  Administration  for  observations  with  rocket  and  satellite  instrumentation  to  be  flown 
under  Space  Test  Program  and  also  a  coordinated  multi-instrument  T/>w  Altitude  Satellite  Study  of  Ionospheric  Irregularities 
planned  for  Shuttle  launch.  Completed  Initial  stages  of  a  highly  accurate  lightning  location  net  and  transitioned  It  to  Naval  Air 
Systems  Cotumarid. 

2.  (U)  FY  1982  Programs:  In  Cloud  Physics:  Complete  cloud  physics  chamber  for  experimental  test  of  cloud  models;  develop 
models  for  genesis  of  severe  storms  at  sea.  In  Climate  Research;  continue  model  scale  experiments  of  global  climate  and  seasonal 
succession;  Investigation  on  the  formation  and  measurement  of  submicron  particles  and  the  global  climatology  of  these  particles. 
In  Solar  Terrestrial:  continue  effort  on  refinement  of  measurements  to  be  taken  during  early  Space  Shuttle  missions  of  solar 
Images  and  spectra  in  the  ultraviolet,  to  Improve  measurement  of  absolute  solar  output  and  its  variability  with  wavelength  in  the 
far  ultraviolet;  Investigate  near-solar-maxlmum  data  on  variability  of  solar  plasma  emission;  continue  efforts  to  characterize 
response  of  atmosphere  to  disturbances  of  solar  wind,  to  map  earth  ultra-violet  background,  terrestrial  helium  distribution, 


Subeleraent:  3^  Title:  Atmospheric  Sciences 

Program  Element:  61153N  Title:  Defense  Research  Sciences 

DoD  Mission  Area:  310  -  Defense  Research  Budget  Activity:  1  -  Technology  Base 

oxygen  recombination  at  magnetic  equator;  orepare  solar  polar  coronagraph  mission  (delayed  by  National  Aeronautics  and  Space 
Administration  funding);  develop  extreme  ultraviolet  monitoring  techniques  of  state  of  disturbed  Ionosphere  (going  forward  on  the 
fiscal  year  1983  Space  Shuttle).  In  Ionospheric  and  Atmospheric  dynamics  and  modeling:  plan  field  program  in  alternative  weather 
forecasting  program  to  test  theoretical  concepts  of  solar-terrestrial  reaction;  extend  theoretical  work  on  modeling  of  artificial 
modification  of  lonospherlc-magnetospherlc  system  and  on  radio  wave  amplitude  and  phase  scintillation  during  period  of  solar  i 

maximum  (shifting  emphasis  from  equatorial  to  high  latitude  effects).  In  the  In-sltu  Probe  area,  continue  investigation  of  Low  ' 

Altitude  Satellite  Study  of  Ionospheric  Irregularities  and  also  racket  probe  experiments  of  equatorial  electrojet  (combining  with  ' 

equatorial  probing  In  calendar  1982).  Prepare  Space  Shuttle  environment  and  laboratory  beam  experiment  (to  continue  for  several 
years  depending  on  shuttle  schedule  and  collaborating  with  Air  Force  Geological  Laboratory).  Test  wide  band  noise  radar  for 
ability  to  detect  objects  on  ot ^an  surface  against  wave  clutter.  Use  available  multiple  aircraft  to  probe  thunderstorm 
environment  in  connection  with  f.eld  program  of  induction  of  lightning  strikes  on  demand.  Begin  preparation  of  detailed 

theoretical  models  of  ice  crystal  for.  atlon  and  droplet  nucleatlon  and  growth  for  test  In  experimental  facility. 

3.  (U)  FY  1983  and  FT  198A  Planned  Programs;  Start  planned  experiments  on  cloud  physics  problems  la  cloud  physics  chamber. 

Start  turbulence  study  In  marine  boundary  layer;  man  cruise  of  USNS  HAYES  to  Indian  Ocean  and  Arabian  Sea  to  study  boundary  layer 
processes  and  blolunlnescence.  Start  development  of  single  station  forecasting  technique.  Begin  program  of  desert  meteorology  to 
better  understand  sand  storm  situations  and  their  forecasting.  Begin  study  of  scattering  on  nonspherical  particles  in  the  micron 
wave  region.  Extend  studies  to  understand  solar  events  and  their  Interaction  with  the  earths  high  atmosphere.  Undertake  effort 
to  understand  Ionospheric  Irregularities,  natural  and  disturbed  and  polar  and  equatorial,  including  effort  toward  model 
development.  Attempt  to  fully  understand  Induced  Ionospheric  changes  by  heating,  deposition  or  Injection.  Begin  to  develop 
Imaging  detectors  with  fast,  full-readout  capability. 

4.  (U)  Resources ; 

FY  1981  FY  1982  FY  1983  FY  1984 

Title  Actual  Estimate  Estimate  Estimate 

Subelement  33  Atmospheric  Sciences  6,221  6,446  6,805  7,469 


Total 

Additional  Estimated 

to  Completion  Cost _ 

Continuing  Continuing 


Subeleraent:  J14 
Program  Element:  61153N 
DoO  Mission  Area:  510  -  Defense  Research 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Scientific  Investigations  are  made  of  earth-space  environment  to  determine 
characteristics  of  natural  backgrounds,  effects  of  energetic  radiations  on  space  systems  and  personnel,  and  characteristics  of 
man-made  disturbances.  Data  and  technology  are  provided  for  planning  and  assessment  of  improved  systems  for  surveillance, 
communication,  detection,  precise  time  determination  and  transfer,  missile  guidance,  and  navigation*  Research  efforts  can  be 
categorized  Into:  extraterrestrial  radio  backgrounds  and  techniques  for  precise  location  and  time  determination;  radio 

spectroscopic  measurement  of  mesospheric/stratospheric  constituents;  Infrared  atmospheric  and  celestial  background  limits;  far 
ultraviolet.  X-ray,  and  gamma-ray  backgrounds;  near  earth  energetic  flux  of  heavy  Ions  and  their  effects  on  humans  and  systems; 
neutrino  detection  In  the  undersea  radiation  environment;  characteristics  of  man-made  disturbances;  and  supporting  Instrumentation 
and  vehicle  technology* 

(U)  RELATED  ACTIVITIES:  Department  of  Defense  coordination  Is  provided  through  Office  of  the  Under  Secretary  of  Defense  for 

Research  and  Engineering  reviews*  National  Aeronautics  and  Space  Administration  and  the  U*S*  Air  Force  have  active  collaborative 
efforts  related  to  the  work  within  this  subelement*  Navy  funding  at  the  Exploratory  Development  level  is  provided  for  follow-on 
Investigation  of  unconventional  surveillance  techniques  which  employ  Instruments  developed  for  astronomy,  and  for  extensions  of 
microwave  remote  sensing  techniques*  Proposals  for  experiments  to  be  carried  onboard  Air  Force  satellites  are  coordinated  with 
and  approved  by  the  Department  of  Defense  Space  Test  Programs  Committee;  experiments  launched  on  National  Aeronautics  and  Space 
Administration  space  vehicles  are  coordinated  by  National  Aeronautics  and  Space  Administration  In  competition  with  others  and 
reviewed  by  National  Aeronautics  and  Space  Administration  evaluation  procedures*  A  far-infrared  sky  survey  is  being  conducted 
jointly  with  the  Air  Force  Geophysics  Laboratory* 

(U)  WORK  PERFORMED  BY:  In-House:  Naval  Research  Laboratory,  Washington,  D.C* 

<U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

I*  (U)  FY  1981  and  Prior  Accomplishments:  Previous  accomplishments  Include:  A  capability  has  been  demonstrated  for  precise 

time  determination  and  for  Increased  accuracy  for  fundamental  position  reference  systems  by  Interferometer  measurement  of 
celestial  radio  sources*  Initiated  measurements  of  precise  positions  and  radio  emission  regions  of  quasars  and  radio  stars  to 
determine  reference  sources.  Collaborated  with  the  Naval  Observatory  in  implementation  and  evaluation  of  dedicated  Navy  radio 
Interferometer  for  Improvement  In  precise  Universal  Time  determination  for  operational  use*  Constructed  detectors  used  In: 
discovery  and  measurement  of  X-rays  from  the  sun;  establishing  theoretical  understanding  of  solar  control  of  the  ionosphere  and 
shortwave  radio  fading;  mapping  and  Imaging  X-ray  sources  including  supernova  remnants,  pulsars,  and  as  yet  unexplained  bursts 
which  affect  systems  designed  to  detect  nuclear  explosions  in  space*  Ultraviolet  detection  systems,  culminating  In  the  earth's 
electrographic  camera,  have  provided  data  on  stellar,  coraetary  and  atmospheric  ultraviolet  fluxes  Including  discovery  and  Imagery 
of  the  hydrogen  geocorona  at  1216  angstroms*  Heavy  Ion  studies  resulted  In  the  first  reliable  comparisons  of  rare  elements  and 


Title:  Astronomy  and  Astrophysics 
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SubelemenC :  34 

Prograni  Slemenc:  61 153W 

DoD  Mlssloa  Area:  510  -  Defense  Research 


Title:  Astronomy  and  Astrophysics 
Title:  Defense  Research  Sciences 
Budget  Activity:  I  -  Technology  Base 


Isotopes  notably  lithium*  beryllium*  boron  and  helium-)  in  space  and  Che  sun*  and  In  reconstruction  of  nuclear  transformation  in 
space  vfhtch  revealed  the  source  composition*  and  the  breakup  processes  of  heavy  nuclei*  thereby  elucidating  cosmic-ray 
propagation.  Recent  accomplishments  Include:  The  very  large  array  has  been  used  to  chart  the  radio  emission  from  the  SS433 
object,  which  is  like  a  quasar  but  within  the  galaxy;  hence*  It  Is  a  key  to  the  understanding  of  quasars.  Radio  star  sources 
within  Che  galaxy  have  been  Investigated  to  establish  their  relation  to  optical  star  positions.  Conduct  of  very-long-baseline 
interferometry  by  satellite  link  has  demonstrated  the  feasibility  of  a  factor  of  ten  Increase  in  accuracy  of  time  and  position. 
Ground-based  radio  observations  have  been  used  to  monitor  Che  variation  of  ozone*  and  revealed  a  maximum  of  water  vapor  in  the 
mesosphere.  X-ray  high  emission  sources  studied  from  space  included  quasars*  active  galaxies*  black  hole  candidates*  neutron 
stars*  pulsars*  binary  stellar  systems*  clusters  of  galaxies*  and  sources  near  Che  galactic  center.  A  detailed  catalog  of  Che  x- 
ray  sky  has  been  produced.  A  remarkable  30-second  reverberating  gamma-ray  (x-ray)  burst  was  observed  and  attributed  to  probable 
massive  disruption  of  a  neutron  star.  Gamma-ray  data  from  the  National  Aeronautics  and  Space  AdmlnlsCraCion-Solar  Maximum 
Mission  have  yielded  the  first  observation  of  gamma-radiaClon  from  the  sun  at  energy  greater  than  10  million  ergs*  and  also  the 
first  detection  of  neutrons  from  solar  flares.  New  observations  and  interpretations  have  been  made  of  ultraviolet  day  glow  and 
aurorol  emissions  to  infer  the  composition  of*  and  physical  processes  in*  the  near-space  atmosphere.  Analysis  of  previous 
observations  of  celestial  ultraviolet  stellar  and  diffuse  sources  were  made*  and  new  observations  conducted  with  Improved 
instrumentation.  New  techniques  of  theoretical  analysis  of  resonant  light  scattering  in  optically  very  thick  media  were  applied 
to  atmospheric  studies.  Development  of  cooperative  balloon  and  cryogenic  rocket  experiments  to  observe  celestial  Infrared  sources 
continued  for  prospective  flight  In  FY  1982.  Flight  hardware  to  detect  heavy  charged-particles  from  shuttle-launched  spacecraft 
has  been  completed.  An  ar'^iytic  model  of  all  the  sources  of  penetrating  particle  radiation  in  the  near-earth  environment  has  been 
developed.  Cosmic  ray  com'  vitlon  has  been  found  to  differ  from  solar  system  composition.  The  first  discovery  of  a  comet  from  a 
spacecraft*  from  the  firsa  bservatlon  of  a  comet's  collision  with  the  sun*  was  made  by  a  Naval  Research  Laboratory  instrument 
aboard  the  DOO  Space  Test  Pi>^'grara  satellite  F78-1.  Debris  was  scattered  outward  over  an  entire  solar  hemisphere  thus  changing  the 
coronal  brightness  for  more  ^han  a  full  day. 

2.  (U)  FY  1982  Program;  In  Extraterrestrial  Radio  Backgrounds  and  Techniques*  precise  time  determination  and  transfer  by 
interferometer  of  celestial  radio  sources  will  continue  to  be  Investigated  and  evaluated  In  collaboration  with  the  Naval 
Observatory.  Investigation  of  new  time-transfer  techniques  will  include  United  States-Europe  operations  In  spring  1982  and  employ 
both  radio  interferometry  and  satellite  time  transfer.  Research  on  structure  of  radio  sources  and  stars  will  continue. 
Investigation  of  celestial  radio  sources  is  to  be  pursued  at  wavelengths  of  I  millimeter  -  1  micrometer.  Radio  spectroscopy  of 
mesospheric  ozone  moleculer  oxygen*  and  water  vapor  will  be  conducted  to  attempt  to  elucidate  Che  mechanisms  of  their  variable 
behavior.  Under  Infrared  Backgrounds*  effort  continues  on  joint  Naval  Research  Laboratory/Alr  Force  Geophysics  Laboratory 
celestial  background  measurements  program  being  engineered  for  the  far  Infrared  30-120  micron  region.  The  cryogenic  telescope  and 
a  partial  sensor  array  have  been  tested  in  this  program  and  flight  is  scheduled  to  occur  in  winter  of  1981.  Under  Gemma - 
Ray  Backgrounds*  detailed  design  for  a  high-sensttivlty  ganma-ray  monitor  for  the  National  Aeronautics  and  Space  Administration's 
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Gamma-Ray  Observatory  will  be  carried  forward  with  launch  scheduled  for  1988.  In  collaboration  with  University  of  New  Hampshire, 
a  solar  gamma-ray  monitor  launched  on  14  February  1980  will  continue  for  some  years  (probable)  to  study  energetic  flare  effects  on 
National  Aeronautics  and  Space  Administration's  Solar  Maximum  Mission  Satellite.  Under  Ultraviolet  and  X-ray  Backgrounds,  two 
flights  will  he  made  with  a  new  rocket  payload  with  an  X-ray  telescope  to  provide  high  resolution  images  of  X-ray  sources  and 
backgrounds.  A  flight  Is  planned  of  a  far  ultraviolet  stellar  spectrograph  and  camera,  with  special  emphasis  on  the  900-1200 
angstrom  wavelength  region.  Fundamental  investigation  of  cosmic  radiation  will  provide  results  for  use  In  space  of 
mlcroeletronlcs  and  of  man  In  space.  In  Supporting  Instrumentation  and  Technology,  effort  is  continuing  to  exploit  rockets  and 
superpressuie  balloons  (utilized  for  gamma-ray  ubservatioas)  as  luw  cost  hlgh-alt  1  tude  test  platforms  fui  CuLure  lustruae:tLatl<'>  i. 
Including  telemetry/control  by  satellite  relay.  Repackaged  X-ray  rocket  system  Instrumentation  will  also  be  prepared  for  less- 
expensive  adaptation  to  Shuttle  flight  under  the  National  Aeronautics  and  Space  Administration  Experiment  of  Opportunity  Payload 
program.  Electrographic  cameras  are  also  being  prepared  for  Shuttle  flights  under  the  DOD  Space  Test  Program  and  the  National 
Aeronautics  and  Space  Administration  Experiment  of  Opportunity  Payload  program. 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs:  In  Radio  Backgrounds,  development  will  continue  of  Improved  time  and  position 
determination,  Including  satellite  positions,  and  of  Improved  basic  astronomical  position  reference  systems.  Methods  will  be 
explored  to  relate  radio  and  optical  celestial  reference  systems  through  use  of  stars  In  the  galaxy  and  asteroids.  Observation  of 
quasars  and  weaker  sources  will  he  made  down  to  mllltarcseconds  resolution  through  participation  In  the  full  (MK  lit)  very  long 
baseline  interferometric  radio  network  of  stations.  Investigations  of  new  natural  sources  of  celestial  radio  radiation  will  be 
continued  and  extended  to  the  submillimeter  wavelength  region.  Mesospheric  molecular  constituent  monitoring  will  continue  In 
order  to  understand  the  full  range  of  behavior  of  previously  observed  and  additional  species.  Under 
Infrared  Atmospheric  and  Celestial  Background  limits,  refllght  of  the  Improved  far-infrared  telescope  and  sensor  array  Is  planned 
with  Naval  Research  laboVatory/Alr  Force  Geophysical  Laboratory  collaboration  as  before.  This  cooperative  effort  will  also 
develop  a  large-angle  Infrared  telescope  system.  Under  Ultraviolet  and  X-ray  Backgrounds,  the  analysis  of  data  from  ultraviolet 
instruments  on  three  ultraviolet  astronomy  sounding  rockets  will  be  completed,  to  establish  basis  for  interpreting  space 
emissions.  Effort  will  continue  using  new  Imaging  and  spectrographlc  instruments  to  measure  space  emissions.  Ultraviolet 
Instrumentation  will  be  constructed  for  Shuttle/Spacelab,  and  charge-coupled  device  television  readout  of  the  Schmidt  Image 
converter  will  be  designed  for  eventual  satellite  application.  Flights  are  planned  with  ultraviolet  Instruments  to  measure  the 
Interstellar  helium.  Theoretical  modeling  of  ultraviolet  scattering  in  Interplanetary  space  will  be  used  to  calculate 
tropospheric  dissociation  rates  with  greatly  Improved  reliability.  Continuing  effort  will  extend  the  wavelength  range  of  the 
Schmidt  itaage  converter  from  Che  far  ultraviolet  to  Include  the  middle  ultraviolet  and  nearvlslble,  making  It  useful  for  ground- 
based  and  low-altitude,  as  well  as  space-borne,  surveillance  applications.  Plans  continue  for  Implementation  of  an  all-sky 
ultraviolet  survey  and  ultraviolet  surveillance  tests.  Under  X-ray  backgrounds,  small  Payload  Ejection  and  Recovery  experiments 
will  be  designed  and  built,  for  flight  aboard  the  Shuttle,  for  X-ray  mapping  experiments.  The  new  X-ray  map  will  be  expanded  by 
special  examinations  of  source-confused  regions.  A  special  survey  will  be  carried  out  In  the  neighborhood  surrounding  the  North 
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ecliptic  pole.  Large  area  X-ray  position-readout  proportional  counters  will  be  constructed  for  use  with  the  ARIES  rocket  system 
for  imaging  studies  of  high  energy  sources.  In  Solar  Phenomena,  gamma  radiation  data  processing  and  analysis  will  continue.  A 

continuing  program  using  extended  balloon  flights  and  (in  the  far  future)  a  DOD  Space  Test  Program  Shuttle  flight  will  measure 

gamma  ray  and  hard  x-ray  background  contributions  from  solar  and  celestial  sources.  In  near-earth  heavy  ion  fluxes,  a  means  of 
estimating  soft  upsets  to  satellite-borne  electronics  will  be  developed.  Also  experiments  will  be  conducted  to  characterize  Che 

near-earth  and  cosmic  radiation  effects  on  matter.  In  Supporting  Technology  effort  will  continue  on  a  super  pressure  balloon 

with  a  float  time  of  50  days  or  more,  and  on  the  construction  of  Instrumentation  for  satellite  telemetry  expanded  for  gamma  ray 
measurements. 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Biological  and  Medical  Sciences  Subelement  provides  knowledge  of  principles  and 

mechanisms  from  which  bloenvlronneat.il  and  biomedical  developments  are  derived.  The  research  encompasses  physiology,  Immunology 
and  hematology,  microbiology,  biochemistry,  biophysics,  epidemiology,  clinical  medical  sciences  and  naval  biology.  The  work 
addresses  problems  related  to  Navy/!darlae  Corps  operations,  and  emphasis  Is  given  to  specific  areas  of:  (a)  Stress ;  such  as 
pressure  changes,  temperature  extremes,  electromagnetic  fields,  toxic  atmospheres  and  materials,  Isolation  and  fatigue,  and  human 
response  to  Inertial  forces;  (b)  Disease  Prevention:  related  to  specific  diseases  of  potential  naval  importance  In  world  wide  sea 
control  and  amphibious  operations;  (c)  Health  Care:  related  to  trauma,  shock  resuscitation,  fluid  and  blood  replacement, 

reconstructive  surgery  and  wound  healing  In  combat -wounded;  (d)  Bloecology:  relates  to  biological  processes  as  a  means  of 

controlling,  preventing  and  understanding  marine,  terrestrial  and  atmospheric  environmental  effects  related  to  naval  operations. 

(U)  RELATED  ACTIVITIES:  This  subelement  Is  related  to  efforts  of  the  Army,  Air  Porce,  Uniformed  Services  University  of  Health 

Sciences,  National  Aeronautics  and  Space  Administration,  National  Institutes  of  Health,  National  Oceanic  and  Atmospheric 
Administration,  and  National  Science  Foundation.  The  naval  biological  and  medical  scientific  research  programs  are  coordinated 
government-wide  through  groups  such  as  the  Under  Secretary  of  Defense  for  Research  and  Engineering  Joint  Medical  Research 
Conference,  the  Armed  Services  Biomedical  Research  Evaluation  and  Management  (ASBREM)  Committee,  the  Armed  Forces  Pest  Management 
Board,  the  Armed  Forces  Epidemiology  Board,  the  Department  of  State  Federal  Council  for  Science  and  Technology,  the  National 
Institutes  of  Health  Office  of  International  Health;  and  Che  North  Atlantic  Treaty  Organisation  .Advisory  Group  for  Aerospace 
Research  and  Development  Aerospace  Medical  Panel. 

(U)  WORX  PERFORMED  BY:  (Representative)  (1)  In-House :  Naval  Medical  Research  Institute,  Bethesda,  MD;  Naval  Aerospace  Medical 

Research  Laboratory,  Pensacola,  FL;  Naval  Blodynamlcs  Laboratory,  New  Orleans,  LA;  Naval  Health  Research  Center,  San  Diego,  CA; 
Naval  Submarine  Medical  Research  Laboratory,  Groton,  CT;  the  overseas  Naval  Medical  Research  Units;  Naval  Air  Development  Center, 
Warminster,  PA;  the  Armed  Forces  Radloblology  Institute,  Bethesda,  HD;  and  the  Naval  Blosclences  Laboratory,  Oakland,  CA;  (2). 
Industrial :  QEI,  Inc.,  Burlington,  MA;  Desmatlc,  Inc.,  State  College,  PA;  (3)  Non-Profit :  American  Institute  of  Biological 
Sciences,  Arlington,  VA;  Undersea  Medical  Society,  Rockwell,  MD;  Biomedical  Research  Institute,  Rockwell,  MD;  (4)  Universities : 
Georgetown  University,  Washington,  DC;  Harvard  University,  Cambridge,  MA;  University  of  Pennsylvania,  Philadelphia,  PA;  University 
of  ?laryland.  College  Park,  MD;  University  of  Michigan,  Ann  Arbor,  Ml;  University  of  California,  Berkeley,  CA;  Baylor  University, 
Houston,  TX;  Boston  University  Medical  Center,  Boston,  MA;  Stanford  University,  Palo  Alto,  CA;  Johns  Hopkins  University, 
Baltimore,  MD;  University  of  Washington,  Seattle,  WA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments;  Past  accomplishments  include  major  contributions  to  the  area  of  diving  physiology 
Including  decompression  effects,  breathing  gas  mixtures  and  inert  gas  narcosis;  preservation  and  use  of  frozen  blood  components; 
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for  treatment  of  battle  casualties;  prevention  of  loss  of  consciousness  in  aviators  dtie  to  high-g  accelerations  and  water  impact; 
correlation  of  evoked  brain  potentials  with  sensory  stimulation  to  determine  potential  performance;  measurement  of  changes  in 
brain  magnetic  fields  for  diagnosis  of  injury  and  tumors;  microbial  biodegradation  of  oil  and  pesticides  in  naval  environments; 
prohiclng  universally  transfusable  red  blood  cells  through  enzymatic  modification  of  the  red  blood  cell  membrane;  to  reduce  the 
need  for  the  storage  of  multiple  blood  types;  development  of  vaccine  for  coccidioidomycosis;  toxicity  associated  with  shipboard 
fire  gases;  demonstrated  effect  of  low-level  microwaves  on  endothelial  cells  in  cornea  of  eye;  test  for  assessing  the  viability  of 
preserved  white  blood  cells;  endotoxin  effects  In  traumatic  shock;  sleep  induction  and  post  sleep  performance;  measurement  of 
microwave  induced  biochemical  and  temperature  changes;  motion  effects  and  Impact  injury  prediction  and  modeling;  post  thaw 
viability  and  function  of  fror.en  blood  platelets  and  white  blood  cells;  oil  pollution  Identification  kit;  vector/pest  genetic 
control  system.  More  recent  accomplishments  include  demonstration  oft  microwave  effects  on  cell-cell  interactions  and  cell 
morphology;  mechanism  of  shock  reaction  la  relapsing  fever  therapy;  mechanism  of  decay  of  enteric  marine  microorganisms;  new 
method  of  polymerizing  o'^BX  (a  prostaglandin  derivative);  electrically  stimulated  organized  regeneration  of  mammal  bone  and  nerve 
tissue;  simulated  deep  dive  to  2132  feet;  Improved  ultrasonic  Imaging  of  human  tissue  for  identification/isolation  of  foreign 
bodies,  shrapnel;  improved  laser  surgery  techniques;  toechanism  of  preconcusslve  state  following  impact  acceleration 

exposure. 

2.  (U)  FY  19B2  Program:  In  Stress,  research  on  conservation  of  body  heat  in  divers,  inert  gas  narcosis,  high  pressure  deafness, 

oxygen  toxicity,  high  pressure  nervous  syndrome  and  Inert  gas  Isobarlc  counter-diffusion  syndrome  and  modeling  of  motion  effects 
will  be  continued.  The  electric,  magnetic  and  physiological  correlates  of  behavioral  changes  in  response  to  stressful 
environments  will  continue  to  he  invest igated.  The  effects  of  electromagnetic  fields  will  continue  to  be  explored  at  the  cellular 
and  animal  level  with  special  attention  to  multiple  simultaneous  frequencies,  biomedical  applications  and  simultaneous  effects 
with  drugs.  Studies  on  the  physiology  of  sleep,  the  effects  of  sleep  fragmentation,  and/or  the  disruption  of  biological  rhythms 
will  he  contlnue<i.  Investigations  of  the  chemical  structure,  assay  methods  and  biochemical  effects  of  a  hormone-llke  chemical 
called  PGBX  will  be  continued.  Research  will  commence  on  adaptation  to  cold  exposure,  and  effects  of  cold  on  oxygen  delivery  and 
utilization  by  tissues  and  organs.  In  Disease  Prevention,  the  application  of  antl-ldlotypic  antibodies  effort  will  continue  on 
immunological  defense  against  disease.  Work  will  be  initiated  utilizing  recombinant  DNA,  monoclonal  antibodies,  and  hybrldoma 
technology  and  on  mechintsm  of  pathogenesis  of  diarrheal  disease  agents.  In  Health  Care,  the  program  on  universal  red  blood  cell 
donors  will  continue  with  emphasis  on  the  effects  of  biochemical  modification  of  red  blood  cell  membrane  on  cellular  function, 
specificity  and  feasibility  of  »i9q  in  blood  replacement  therapy.  Cellular  interactions  during  wound  healing  will  be  studied. 
Investigation  of  biophysical  aspects  of  regulation  of  cellular  electrolytes  and  water  in  tissue  cells  will  be  continued  in  order 
to  better  understand  the  problem  of  resuscitation  of  traumatized  personnel.  Research  will  continue  on  Immunology  of  preserved 
blood  components  and  tissue  grafts.  Work  will  be  initiated  on  synthetic  oxygen-carrying  resuscltatlve  fluids.  Expanded  effort 
will  relate  to  cold  Injury  and  rewanolng.  Bioecology  Effort  will  continue  on  biological  degradation  of  wood  and  metal,  fouling  of 
surfaces,  control  of  polluCanCs,  and  the  toxicity  of  wood  preservatives  and  antlfoulants  in  the  marine  environment.  New  emphasis 
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be  given  to  microbiology  of  paint  deterioration,  the  environmental  Impact  of  organotlns,  role  of  microorganisms  in  marine 
osion  and  alternative  vector/pest  control  strategies. 

(If)  FY  1983  and  FY  1984  Planned  Programs:  In  Stress ,  research  related  to  underi^ater  physiology  will  continue  to  explore  the 

owing:  limitations  imposed  by  pressure  conditions  approaching  3,500  feet  of  sea  water;  conservation  of  body  heat,  Inert  gas 

osls,  high  pressure  deafness,  oxygen  toxicity,  and  inert  gas  Isobarlc  counter-diffusion  syndrome  In  divers.  The  work  on 
llctive  modeling  for  effects  of  ship's  motion  on  crew  performance  will  be  continued  with  expanded  effort  on  the  effects  of 
»tation  on  crews.  The  Investigation  of  electric,  magnetic,  and  physiological  correlates  of  behavioral  change  la  response  to 
issful  environments  will  be  continued.  Basic  biomedical,  biochemical,  biophysical,  and/or  behavioral  effects  of  different 
juencles  of  electromagnetic  fields  at  the  cellular  level  will  continue  to  receive  attention.  Emphasis  will  continue  to  be 
to  the  physiology  of  sleep,  the  effects  of  sleep  fragmentation,  and/or  the  disruption  of  biological  rhythms.  Research 
iclated  with  field  operational  medicine  In  extremely  cold  naval  environments  will  be  accelerated,  with  empliasls  on  techniques 
enhance  cold  adaptation  and  biochemical  effects  of  cold  during  shock.  Efforts  are  planned  to  access  the  effects  of  multiple 
sssors  (e.g.,  fatigue,  heat,  noise,  and  g-forces)  on  the  performance  of  Naval  \vlators  In  high-speed  aircraft.  A  program  to 
sstlgate  chemlcal-blologlcal-radlatlon  defense  mechanisms  of  naval  importance  Is  In  the  early  planning  stage.  Investigation  of 
biochemistry  of  the  horraone-llke  chemical  PGBY  will  continue  with  expanded  effort  given  to  the  physiological  actions  and 
ilcal  applications.  In  research  on  Disease  Prevention  work  on  new  or  improved  mechanisms  of  Imraunlxatlon  against  diseases  of 
il  Importance  will  emphasize  the  investlgatton  of  antl-ldotypic  antibodies,  monoclonal  antibodies,  hybrldomas  and  the  virulence 
iiarrheal  agents.  In  Health  Care  the  program  on  development  of  universal  red  blood  ceil  donors  will  continue  to  be  expedited, 
utility  of  monoclonal  antibodies  for  diagnosis  and  treatment  of  infection  will  be  emphasized,  as  well  as  research  on  preserved 
>d  components  and  tissue  grafts.  Studies  related  to  the  medical  uses  of  non-Hnear  microscopy,  and  the  electrical  mediation  of 
L  growth  will  be  initiated.  New  efforts  are  planned  In  the  following  areas:  ’.iturally  occurring  pain  killers,  biophysical 

rriBQentatlon,  the  toxic  effects  of  chemicals,  blood  plasma  proteins,  and  Immunology.  Increased  emphasis  will  be  placed  on  the 
istlgatlon  of  wound  healing  by  elecrtomagnettc  fields  and  chemicals,  non-toxic  Immunosuppression,  and  the  effects  of 
jervatlon  on  peripheral  blood  and  bone  marrow  cells.  The  potential  of  flbronectln,  a  naturally  occurring  blood  protein,  in  the 
itment  of  wounds,  burns  and  infections  will  be  investigated.  In  Btoecology,  increased  emphasis  will  continue  on  mechanism  of 
irolllng  or  preventing  marine,  terrestrial,  and  atmospheric  environmental  effects  on  naval  operations.  Work  In  blodegraclon 
L  be  shifted  toward  corrosion  of  surfaces  In  seav’ater.  Research  will  continue  on  vector/pcst  control  with  emphasis  on 
aboard  problems.  Efforts  will  be  expanded  in  bioluminescence,  plants  that  produce  oil  and  chemosenslng.  New  efforts  are 
ined  In  bioengineering  for  the  production  of  biological  materials  and  engineering  of  microorganisms  and, or  enzymes. 

[U)  Resources: 


Title 

element  41  Biological  and  Hedlcal  Sciences 


Total 


FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Est Imated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

l6,3li 

T7,'8i9 

1^/519 ■ 

19,689 

Continuing 

Cont Inulng 
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Suhelemenc:  ^ 

Progr;im  Element:  61 1 53N 
DoD  Mission  Are.^;  510  -  Defense  Research 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  research  In  the  Behavioral  and  Social  Sciences  subelement  Is  to 
establish  basic  theories  and  techniques  for  assuring  adequate  quantity  and  quality  of  Navy/Martne  Corps  personnel,  enhancing  their 
performance,  and  improving  the  human  factors  aspects  of  equipment  design  and  effectiveness.  Major  areas  are: 
Organizational  Effectiveness,  focused  on  personnel  characteristics,  leadership  and  nvanagemenC  techniques,  and  other  factors  t)iat 
determine  the  productivity,  morale,  and  retention  of  personnel;  Personnel  and  Training,  research  on  psychological  measurement  for 
selection  and  classification,  human  informat lon-processlng,  training  systems,  learning  and  cognitive  processes;  and 
Engineering  Psychology,  the  Investigation  of  human  performance  variables  and  the  formulation  of  principles,  procedures  and 
equipment  design  techniques  for  Improving  human  performance  in  high  technology  systems  to  meet  Navy  and  Marine  Corps  operational 
requirements. 

(U)  RELATED  ACTIVITIES:  The  Office  of  Naval  Research  has  efforts  funded  by  Exploratory  Development  (Program  Element  62763N, 
Personnel  and  Training  Technology,  and  Program  Element  62757N,  Human  Factors  and  Simulation  Technology)  which  are  closely 
coordinated  with  the  Research-funded  programs.  Interdlsctpilnary  research  efforts  are  Jointly  funded  with  ONR's  Information 
Systems,  Operations  Research  and  Physiology  Programs,  Army,  Navy  and  Air  Force  research  activities  In  these  areas  are  coordinated 
by  reviews  for  the  Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering  through  Technical  \dvlsory  Groups  in 
Manpower  and  Personnel,  Educate  'n  and  Training,  Hunan  Factors  Engineering,  and  Simulation  and  Training  Devices.  Interservlce  and 
international  coordination  is  effected  through  special  North  Atlantic  Treaty  Organization  Panels,  through  The  Technical 
Cooperation  Program,  Subgroup  U,  and  through  the  Annual  International  Symposium  on  Applied  Military  Psychology.  Close 
relationship  is  maintained  with  efforts  of  the  Defense  Advanced  Research  Projects  Agency.  Conferences  and  symposia  in  significant 
research  areas,  such  as  adaptive  testing  by  computer,  are  cosponsored  with  appropriate  Navy  and  Department  of  Defense  activities. 

(U)  WORK  PERFORMED  BY:  (Representative)  (1)  In-House:  Navy  Personnel  Research  and  Development  Center,  San  Diego,  CA;  (2) 
Industrial:  Bolt,  Beranek,  Newman,  Inc.,  Cambridge,  'lA;  General  Electric  Co.,  Arlington,  VA;  Performance  Measurement  Associates, 
Inc.,  Vienna,  VA;  (3)  Non-Profit?  National  Academy  of  Sciences,  Washington,  X;  (4)  Academic :  University  of  Illinois,  Urbana, 
IL;  University  of  Southern  California,  Los  Angeles,  CA;  Yale  University,  New  Haven,  CT;  Rice  University,  Houston,  TX. 

(U)  PROGRAM  ACCOMPLISaMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Previous  accomplishments  Include:  A  comprehensive  plan  for  researcli  in  support  of 
Navy  family  programs;  Integrative  review  of  maintenance  training  practices  leading  to  specific  recommendations  for  Improved  Navy 
training;  application  of  intelligent  computer-based  instruction  to  tactics  and  electronic  warfare  training;  research  on 
computerized  adaptive  testing,  leading  to  a  joint-service  program  to  test  its  feasibility  for  military  selection.  New  diagnostic 
measures  of  exposure  to  stressors,  now  being  used  in  research  aimed  at  reducing  Marine  attrition.  Verifying  the  power  of  that 
have  formed  the  basis  for  specification  of  display  requirements  for  Instrumentation  on  underwater  equipment  and  submerslbles ;  i 


Title;  Behavioral  and  Social  Sciences 
Title:  Defense  Research  Sciences 

Budget  Activity;  1  -  Technology  Base 


i 


Suhelemeat: 

Progr;%m  Elef^ent:  61 1 53N 
DoD  Mission  Area:  510  -  Defease  Research 

theoretical  model  and  experimental  data  on  hypothesis  generation,  that  provide  an  explanatory  fraaeworlc  for  the  widespread  trait 
of  stubborn  adherence  to  early  hypotheses  even  In  the  face  of  contradictory  data;  theories  and  models  of  supervisory  control, 
being  applied  to  the  design  of  underwater  teleoperator  systems.  More  recent  accomplishments  Include:  refinements  In  methods  for 
predicting  Information  processing  workload  and  the  Identification  of  linkages  between  encoding,  processing  and  response 
modalities;  human  performance  models  on  which  to  base  algorithms  for  use  In  sonar  pre-processors  and  displays  to  enhance  acoustic 
signal  classification;  conceptual  models  and  advances  in  decision  theory  that  contribute  to  understanding  why  human  decision 
behavior  so  frequently  deviates  from  logical  and  statistical  norms;  research  on  cognitive  effects  of  aging  with  recommendations 
for  Navy  policy  on  retirement,  medical  standards,  etc.;  a  method  for  detecting  deliberate  failure  on  military  selection  tests; 
determination  of  strategies  underlying  expert  Marine  land  navigation  practices;  research  on  personnel  turnover  which  culminated  In 
a  theory  of  the  causes  and  consequences  of  turnover;  creation  and  testing  of  a  model  of  Individual  and  job  context  variables,  that 
provides  for  prediction  of  leaders'  effectiveness  under  various  circumstances;  Identification  of  factors  accounting  for  the 
success  (or  failure)  of  job  relevant  communications  between  supervisors  and  subordinates.  Research  in  neural  science  has  shown 
that  neuron  selectivity  for  visual  patterns  does  not  develop  In  a  pure  noise  environment,  but  requires  repeated  presentation  of  a 
patterned  input. 

2*  (U)  FY  1982  Program:  Research  In  Organizational  Effectiveness  will  complete  survey  research  on  sailors'  decisions  to  stay 
in,  or  leave,  the  Navy  after  20  years  service.  (This  was  delayed  from  FY  1981  due  to  difficulty  in  obtaining  adequate  numbers  of 
respondents. )  Research  will  be  completed  on  new  techniques  to  reduce  Submarine  School  attrition.  Research  will  be  initiated  to 
produce  a  theoretical  model  of  factors  Influencing  the  acceptability  and  utilization  of  Navy  training  equl;x«ent.  A  field  study 
will  be  conducted  on  factors  that  affect  the  success  of  personnel  who  change  billets  or  jobs.  Research  In  Personnel  and  Training 
seeks  to  extend  model-based  psychological  testing  procedures  which  simultaneously  tap  several  abilities  and  to  develop  better 
methods  for  capitalizing  on  computerized  test  administration  and  scoring.  Related  research  is  concerned  with  the  Information- 
processing  and  cognitive  demands  of  real-world  tasks,  particularly  those  that  require  spatial  abilities  and  close  coordination  of 
concurrent  mental  processes.  This  work  will  produce  selection  guidelines  and  training  methods  for  jobs  in  surface  operations, 
aircraft  piloting,  etc.  Other  work  seeks  to  discover  the  nature  of  advanced  problem-solving  skills  such  as  those  found  In 
experienced  boiler  technicians  and  electronic  technicians.  Investigations  of  the  organization  and  structure  of  Instructions  will 
seek  Co  Improve  the  efficacy  of  Navy  training  materials.  Research  In  Engineering  Psychology  will  Investigate  visual  performance 
with  advanced  electronic  display  techniques  Including  three-dimensional  displays,  to  determine  the  unusual  demands  Imposed  on 
visual  perception,  and  to  explore  new  opportunities  for  information  Integration.  Auditory  reseach  will  focus  on  human  capability 
to  understand  causal  relat lonshlps  among  transient  acoustic  signals  to  determine  the  utility  of  these  Important  cues  for  sonar 
target  classification.  Research  on  decision  behavior  will  continue  with  Increased  attention  to  the  process  of  problem  formulation 
and  the  effects  of  various  ways  of  organizing  information  on  human  Judgment  In  various  types  of  human  tasks.  An  Interdisciplinary 
program  on  user-computer  Interaction  will  Investigate  a  dialogue  management  system,  the  effectiveness  of  data  entry  and  retrieval 
techniques  Including  graphics  and  Interactive  voice  systems,  human  engineering  aspects  of  software  design  and  principles  for 
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Title:  Behavioral  and  Social  Sciences 
Title:  Defense  Research  Sciences 
Budget  Activity:  i  -  Technology  Base 
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Subelenent:  ^ 

Program  Element:  61153N 

DoD  Mission  \rea:  5l0  -  Defense  Research 


Title:  Behavioral  and  Social  Sciences 
Title:  Defense  Research  Sciences 
Budget  Activity:  1  -  fechnology~Ba8e 


Interactive  computer  displays.  Neural  science  research  will  continue  theoretical  and  experimental  work  on  neuron  selectivity  In 
vision  and  other  behavior. 


(U)  FY  1983  and  FT  1984  Planned  Programs:  Expanded  research  In  neural  science  will  explore  the  Internal  and  external  factors 
which  Influence  the  organization  of  neural  units  Involved  In  processing  and  storing  Information.  In  Organlratlonal  Effectiveness, 
leadership  factors  accounting  for  success  of  high-technology  organizations  will  be  Investigated,  research  on  new  observational 
techniques  for  assessing  leadership  performance  will  be  completed,  and  a  new  motivation  and  Incentive  model  designed  to  Improve 
prediction  of  worker  productivity  and  morale  will  be  tested.  Personnel  and  Training  research  will  Include  examination  of  little- 
explored  opportunities  for  formatting  and  scoring  test  responses  at  a  computer  terminal,  In  richer,  more  sensitive  ways,  e.g.  the 
use  of  response  time  and  the  scoring  of  solution  paths  In  problem-solving  exercises;  research  on  technical  training  materials  will 
explore  multimedia,  computerized  systems  for  delivery  of  Instructions;  work  on  computer-based  training  will  be  oriented  more 
towards  microcomputers  for  distributed  job-site  training;  research  will  be  Initiated  on  how  to  better  motivate  trainees, 
particularly  as  the  recruit  population  and  the  set  of  possible  training  methods  become  more  diverse.  In  the  area  of 
Engineering  Psychology,  models  will  be  Investigated  to  describe  the  performance  effects  of  various  work  station  designs  and  to 
predict  task  loadings  on  multiple  operators;  research  on  design  for  maintainability  will  verify  performance  models  of  fault 
isolation  and  investigate  the  potential  of  these  models  for  predicting  maintainability  of  alternate  equipment  configurations 
during  the  design  process;  during  this  period,  research  on  supervisory  control  will  explore  human  monitoring  and  fault  detection 
functions  in  the  control  of  dynamic  plant  processes  representative  of  shipboard  engineering  systems;  a  new  Initiative  will  be 
pursued  to  Integrate  concepts  and  methods  derived  from  human  factors  and  artificial  Intelligence  research,  and  to  measure  and 
quantify  their  potential  for  the  enhancement  of  personnel  performance  and  the  reduc'lon  of  skill  demands  In  the  operation  and 
maintenance  of  Naval  systems. 


4.  (U)  Resources; 


Title 

Subelement  42  Behavioral  and  Social  Sciences 


FY  1981 
Actual 
8,274 


FY  1982 
Estimate 
9,080 


FY  1983 
Estimate 
10,931 


FY  J984  Additional 

Estimate  to  Completion 

11,183  Continuing 


Total 

Estimated 

Cost _ 

Continuing 
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Suhelement:  M.  Title:  University  Research  Instrumentation 

Program  ’Element:  61153N  Title:  Defense  Research  Sciences 

DoO  Hission  Area:  510  -  Defense  Research  Budget  Activity:  l^Technology  Base 

(U)  DETAILED  BACKGROUND  ATfl)  DESCRIPTION:  This  subeleraent  Is  being  established  to  refurbish  and  upgrade  research  equlpnenC  In 

university  laboratories  that  carry  out  Navy  supported  research  programs.  these  university  research  programs  are  responsible  for 
the  flow  of  new  Ideas  and  results  which  provide  much  of  the  basis  for  the  Navy^s  technology  and  development  programs*  In  recent 
years  these  key  university  facilities  have  eroded  to  the  point  of  alarm.  An  Interagency  Working  Group  on  University  Research 
Instrumentation,  of  which  Che  Under  Secretary  of  Defense  for  Research  and  Engineering  Is  a  member,  and  with  participation  of 
Office  of  Management  and  Budget  and  the  President's  Scientific  Advisor,  has  concluded  that  the  deterioration  of  research 
facilities  at  universities  In  this  country  has  reached  a  crisis  stage.  The  1981  Defense  Science  Board  Summer  Study  reached  a 
similar  conclusion.  Some  of  the  consequences  of  these  conditions  are:  diminished  research  productivity  and  a  slowing  of 

development  in  the  disciplines,  reduced  production  of  trained  scientists,  and  decline  in  international  competitive  status.  This 
siibelement  is  part  of  the  Navy's  and  Department  of  Defense's  response  to  equipment  crisis  in  universities.  These  special  funds 
will  be  used  to  purchase  needed  equipment  for  university  laboratories  engaged  In  research  for  the  Navy. 

(U)  RELATED  ACTIVITIES:  A  similar  program  Is  being  established  In  the  Army  and  the  Air  Force.  These  Department  of  Defense 

programs  will  be  coordinated  through  the  Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering.  It  Is  not  clear 

at  this  time  how  other  Federal  agencies  will  be  responding  to  the  special  equipment  needs  of  the  research  universities.  As  other 
programs  are  developed,  coordination  with  these  programs  will  take  place. 

<U)  WORK  PERFORMED  BY:  This  is  a  university  program.  All  universities  doing  research  for  the  Navy  will  be  eligible  to  compete 
for  support  of  their  equipment  needs. 

(U)  program  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments;  New  Project  N/A 

2.  (U)  FY  1982  Program;  New  Project  N/A 

3.  (U)  FY  1983  and  1984  Planned  Programs:  The  emphasis  of  this  program  ‘'Till  be  on  the  purchase  of  research  equipment  costing 

over  $100,000  per  item.  These  large  purchases  are  poorly  accommodated  by  limited  resources  in  projects.  University  researchers 

supported  by  the  Navy  will  be  notified  of  this  new  program  and  givgn  an  opportunity  to  submit  proposals  for  equipment  purchases. 
These  proposals  will  be  rated  based  on  the  Navy's  need  for  the  research,  the  potential  for  Increased  research  productivity,  and 
the  potential  to  attract  graduate  students  and  thereby  Inciease  the  pool  of  trained  manpower.  This  equipment  will  be  used  to 
extend  research  capabilities  in  such  areas  as  ship  and  weapons  hydrodynamics,  submicron  electronic  circuits  and  devices,  materials 
synthesis  performance  and  reliability,  signal  processing,  laser  applications  In  surface  chemistry  and  metal  working,  oceanographic 


Suhelonent:  51  Title:  University  Research  Instrumentation 

Program  ElemenT:  6I153N  Title:  Defense  Research  Sciences 

DoO  mission  Area:  510  -  Defense  Research  Budget  Activity:  1-Technology  Base 

research,  and  artificial  Intelligence  and  robotics.  It  has  been  estimated  that  It  would  cost  about  $50,000,000  to  bring  the 
university  laboratories  doing  Navy  research  up  to  Industrial  standards.  Since  this  cannot  be  done  In  one  year,  this  will  be  an 
ongoing  program, 

4,  (U)  RESOURCES : 

Total 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost _ 

Suhelement  51 

Ualverslty  Research  Instrumentation 

0 

0 

10,000 

10,000 

Continuing 

Continuing 
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FY  1983  ROm  DESCRIPTIVE  SUMMARY 


Program  Element:  62241N  Title:  Aircraft  Technology 

OoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Tecnnology  Base 


RESOURCES  (PROJECT  LISTING) 


(Dollars  in  Thousands) 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

■nyrar  for  program  element 

757557" 

747757“ 

777414“ 

31,865 

Continuing 

Continuing 

F41-411 

Concept  Assessment  of  Platforms  and  Systems 

7,100 

3,924 

3,715 

4,184 

Continuing 

Continuing 

F41-421 

Fluid  Dynamics 

1,772 

1,879 

2,016 

1,937 

Continuing 

Continuing 

F41-422 

Vehicle  Structures 

4,626 

3,690 

3,905 

4,969 

Continuing 

Continuing 

F41-423 

Vehicle  Control 

3,733 

3,944 

5,378 

6,884 

Continuing 

Continuing 

F41-431 

Electrical  Machinery  and  Power  Distribution 

936 

1,085 

1,095 

1,186 

Continuing 

Continuing 

F41-432 

Air-Breathing  Propulsion  System  Technology 

4,558 

3,899 

4,516 

5,741 

Continuing 

Continuing 

F41-433 

Auxiliary  Machinery/Equioment 

1,392 

1,248 

1,393 

1,314 

Continuing 

Continuing 

F41-451 

Habitability  and  Personnel  Protection 

1,512 

1,401 

1,614 

1,678 

Continuing 

Continuing 

F41.454 

Electromagnetic  Compatibility 

. 

420 

498 

514 

Continuing 

Continuing 

F41-461 

Maintenance  Engineering 

1,932 

1,845 

2,189 

2,272 

Continuing 

Continuing 

F41-462 

Sea  Based  Aircraft  Support  Systems 

1,096 

962 

1,095 

1,186 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED 

°  Applies  current  technology  advances,  as  listed  in  the  projects  above,  to  the  changing  performance  requirements  and 
environments  of  Navy  aircraft  operating  from  ships  and  of  long  endurance  land  based  patrol  aircraft 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST 

“  Develops  technology  to  support  Naval  Aviation  requirements  in  operating  at  sea  where  space  is  a  premium,  where  toughness  is 
a  must,  and  where  Improved  readiness  is  an  absolute  necessity.  Specific  technology  areas  include: 

Enhance  aerodynamic  performance  of  low  aspect  ratio  vringed,  high  speed  aircraft  configurations  to  minimise  aircraft 
space  requirements  aboard  ship 

Integrate  flight  sensor  systems  for  Improved  durability 
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Develop  low  cost  structurally  efficient  airframes  that  are  salt  water  corrosion  resistant,  reliable,  repairable,  and 
maintainable 

Improve  flight  control  and  display  systems  for  all  weather  shipboard  operations  and  weapon  delivery 
Improve  the  life  of  aircraft  engines  to  minimize  at  sea  replacement  and  spares  Inventory 

°  Provides  the  only  source  of  funds  for  technology  development  of  lau"ch/recovery  control  systems,  visual  landing  aids,  and 
aircraft/ship  platform  interface 

°  Develops  technology  to  support  the  Navy's  mission  to  perform  antisubmarine  warfare  with  long  endurance,  land  based  patrol 
aircraft 

°  Provides  the  only  source  of  funds  for  the  development  of  Marine  Corps  Aviation  technology  for  V/STOL  exhaust  plume  thermal 
signature  reduction,  night  angle  rate  bombing  system,  and  USHC  systems/concepts  definition 

”  FY  1983  increase  over  FY  1982  funding  results  from  Initiating  two  major  programs  and  focusing  support  on  one  major  FY  1982 
program;  namely. 

Improved  durability  and  damage  tolerance  of  aircraft  structures 

Development  of  components  for  5,000  HP  turboshaft  engine  for  V/STOL  and  helicopter  applications 
-  Continuation  of  a  maneuvering  flight  path  display  guidance  system 

''  As  this  is  a  continuing  program,  the  above  funding  profile  includes  outyear  escalation  and  encompasses  all  work  on 
development  phases  now  planned  or  anticipated  through  1984  only 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  in  Thousands) 

*’  The  subprojects  within  the  element  have  been  regrouped  for  better  definition  and  reporting  of  the  work.  Project  HF41-400 
has  been  eliminated,  with  the  work  appearing  In  Projects  WF41-422,  WF41-423,  WF41-431,  HF41-433,  and  HF41-451.  Project 
HF41-461  has  been  divided  Into  two  Projects,  WF41-461  and  HF41-462.  Project  HF41-454,  Electromagnetic  Compatibility,  was 
added  In  late  FY  1981.  Large  changes  In  funding  level  among  the  projects  between  FY  1982  and  FY  1983  are  from  regrouping 
of  projects  and  not  from  changes  In  technical  thrust,  i.e.,  VIF41-423.  The  decreases  In  P.E.  funding  for  FY  1982  (-$6,361) 
and  FY  1983  (-$6,208)  are  due  to  a  change  of  Navy  priorities  for  FY  1983  and  Congressional  action  for  FY  1982.  The 
Increase  of  $323K  in  FY  1981  is  the  result  of  extra  support  for  the  tilt-nacelle  V/STOL  program. 


70 


I 


Proqram  Element:  62241N  Title;  Aircraft  Technology  _ 

noD  *iission  Area:  Sg3  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 


(U)  FUNDING  AS  REFLECTED  IN  THE  EY  1982  DESCRIPTIVE  SUMMARY 
Project 

No.  Title 

-  TflTSE  FOR  PROGRAM  ELEMENT 

F41-400  Naval  Aircraft  Technology 

F41-401  Air-Breathing  Propulsion  System  Technology 

F41-411  Systems  Investigations 

F41-421  Fluid  Dynamics 

F41-422  Structural  Design  and  Test 

F41-423  Vehicle  Control 

F41-451  Habitability/Personnel  Protection/Damage  Control 
F41-461  Vehicle  Handling/Servicing 


FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

35.739  ■ 

25.33f~ 

35,656 

337527“ 

Continuing 

Continuing 

8,268 

9,647 

10,582 

11,599 

Continuing 

Continuing 

5,404 

4,602 

4,990 

5,499 

Continuing 

Continuing 

9,070 

5,199 

6,177 

6,760 

Continuing 

Continuing 

3,884 

3,580 

3,890 

4,263 

Continuing 

Continuing 

965 

1,466 

1,595 

1,748 

Continuing 

Continuing 

242 

275 

0 

0 

Continuing 

Continuing 

384 

565 

624 

684 

Continuing 

Continuing 

2,522 

3,000 

2,800 

3.069 

Continuing 

Continuing 

(U)  OTHER  APPROPRIATIONS  FUNDS;  None 


1.  *Proqram  Element:  ft2?41N  Title:  Aircraft  Technology 

DoD  Mission  Area:  523  -  Engineering  Technology  Budqet  Activity:  1  -  YechKology  Base 

('!)  DETAILED  BACKGROUND  AND  BESCRIPTION 

°  Aircraft  are  defined  as  those  sel f-prooel led ,  boosted,  or  towed  airborne  vehicles  used  for  the  strategic  and  tactical 

deployment  of  forces,  weapons,  materials,  and  supplies  in  suuporl  of  naval  warfare 
°  Projects  within  this  program  element  are  those  whose  principal  objective  is  to  provide  the  necessary,  understanding  and 

application  of  current  advances  in  technology  to  future  aircraft  of  the  U.S.  Navy  and  Marine  Corps 

CJ)  BELATED  ACTIVITIES 

°  Related  to  and  coordinated  with  the  advanced  aircraft  developments  of  the  Army,  Air  Force,  the  National  Aeronautics  and 
Space  Administration  and  the  Defense  Advanced  Research  Project  Agency: 

Navy/Army  joint  participation  on  upgrading  15  year  old  flying  quality  specification  for  helicopters  (M1L-8501A) 

Navy/NASA  joint  development  and  evaluation  of  liquid  crystal  multifunction  control  panel 

■Air  Force/NASA/Navy  will  evaluate  Navy  developed  light  emitting  diode  multifunction  control  panel 

Navy/Air  Force  joint  participation  on  upgrading  flying  quality  specification  for  conventional  aircraft  (MIL-8785C) 

Nayy/Army/Ai r  Force/NASA  joint  development  of  an  advanced  composites  design  guide  for  aircraft  and  the  follow-on 

repair  guide 

-  Navy/MASA  development  of  a  FADA  engine  composite  outer  duct  panel 

Navy/Army  development  of  components  for  advanced  technology  5000  HP  turboprop  engine 
Navy  developed  transoiration  cooled  combustor  to  be  incorporated  in  next  TF-Al  engine  buy 

(U)  WORK  PERFORMED  BY 

°  In-House  -  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda,  MD;  Naval  Air  Development  Center, 
Warminster,  PA;  Naval  Air  Engineering  Center,  Lakehurst,  NJ;  Naval  Air  Propulsion  Center,  Trenton,  NJ;  Naval  Weapons 
Center,  China  Lake,  CA 


*  Roman  numeral  I.  identifies  the  numbered  items  in  paragraphs  1.,  2.,  and  3.  below  as  belonging  to  the  Program  Element  PEOS  e.g., 
1.1.1  refers  to  the  first  item  in  paragraph  1.  of  the  Program  Element  PEDS.  Similarly,  a  Roman  numeral  II,  III,  etc.  will  be  used 
in  front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEOS  e.g.,  II. 1. I  refers  to  the  first  item  in  paragraph  1  of  the 
first  Project  PEDS  for  this  Program  Element. 
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I.  ‘Program  Element;  62241N  Title:  Aircraft  Technology 

OoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

°  Industrial  -  CALSPAN,  Buffalo,  NY;  Oetroit  Oiesel  Allison  Bivision,  Indianapolis,  IN;  General  Electric,  Binghamton,  NY; 
General  Electric,  Lynn,  MA;  Grumman  Aerospace  Corporation,  Bethpage,  NY;  Hughes,  Culver  City,  CA;  Lockheed  California 
Company,  Burbank,  CA;  McOonnell -Douglas  Corporation,  St.  Louis,  MO;  Pratt-Whitney  Engines,  East  Hartford,  CT ;  Rockwell 
International,  Columbus,  OH;  Vought  Corporation,  Dallas,  TX;  General  Dynamics,  Fort  Worth,  TX 
°  Academic  -  Lehigh  University,  Bethlehem,  PA;  Purdue  University,  Lafayette,  IN;  University  of  Dayton  Research  Institute, 
Dayton,  OH;  Stanford  Research  Institute,  Stanford,  CA 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 


1.1  Defined  flow  field  for  reduction  of  exhaust  plume  thermal  signature  on  Marine  Corps  V/STOL  aircraft 

1.2  Conducted  a  joined  wing  subsonic  wind  tunnel  evaluation  to  verify  reductions  in  drag  levels 

1.3  Completed  technology  applications  associated  with  the  Navy's  trainer  program,  (VTXTS),  the  Marine  Corps  medium 
assault  helo  (V/HXM)  and  the  Navy's  electronics  communications  program  (ECX)  which  have  transitioned  to  the 
Acquisition  Phase  of  procurement 

1.4  Completed  static,  full  scale  testing  of  the  circulation  control  wing  with  upper  surface  blowing  using  the  NASA  Quiet 
STOL  Research  Aircraft  (QSRA)  to  demonstrate  lift  augmentation  under  real  gas  temperature  conditions  and  verify 
small  scale  results 

1.5  Completed  design  development  of  a  composite  structure  wing  capable  of  high  strain  levels  with  a  potential  25  percent 
structural  weight  savings 

1.6  Demonstrated  a  multifunction  programmable  keyboard  utilizing  light  emitting  diodes  to  provide  a  substantial  equipment 
cost  savings  in  the  cockpit  with  improved  reliability 

1.7  Developed  a  270  volt  DC,  40n  AMP  line  and  bus  contactor  and  a  three  phase  inverter  (Z70V  DC  to  115V,  400  cycle)  as  an 
interim  step  to  the  all  270V  DC  aircraft 

l.B  Completed  development  of  an  advanced  engine  compressor  with  50  percent  fewer  stages  than  current  compressors  at 

comparable  pressure  ratios 

1,9  Completed  shipboard  trials  of  a  display  system  for  transmitting  information  to  the  pilot  during  carrier  approach 

thereby  improving  recovery  operations 

2.  (U)  FY  1982  Program 


2.1  Quantify  potential  reduction  leyels  of  a  V/STOL  exhaust  plume  thermal  signature  through  analytical  flow  mixing 
techniques 

2.2  Design  and  initiate  fabrication  of  a  joined  wing  transonic  wind  tunnel  model  to  identify  performance  gains 


I.  *Proqram  Element:  62241N  Title:  Aircraft  Technology 

f)oD  Mission  Area:  S23  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

2.3  Identify  technology  applications  and  designs  for  future  attack/strike  aircraft 

2.4  Conduct  a  subsonic  wind  tunnel  test  of  a  full  span  circulation  control  wing  with  upper  surface  blowing  to  establish 
total  aircraft  high  lift  potential 

2.5  Extend  high  strain  wing  composite  technology  to  include  high  load  transfer  joints  and  verification  testing 

2.6  Demonstrate  the  multifunction  keyboard  with  a  liquid  crystal  flat  panel  advisory  display  to  provide  total  cockpit 
integration 

2.7  Demonstrate  a  270V  DC,  45  kilowatt  samarium  cobalt  generator  with  an  expected  efficiency  of  90  percent 

2.<1  Complete  the  determination  of  the  effects  alternative/broad  specification  fuels  have  on  the  performance  and  operation 
of  engines  and  their  components 

2.9  Select  dry  lubricants  for  replacing  greased  catapult  systems  to  eliminate  flight  deck  slipperiness  and  reduce  loss  of 
aircraft  sliding  overboard 

2.10  Design  a  detailed  Remotely  Piloted  Vehicle  (RPV)  airframe  for  a  long  endurance,  at  high  altitudes  to  provide  ocean 
surveillance 

3.  (IJ)  FY  1983  and  FY  1984  Planned  Programs 

3.1  Complete  exhaust  plume  program  through  wind  tunnel  verification  and  transition  to  the  AV-88  Program  Office 

3.2  Complete  transonic  wind  tunnel  testing  and  performance  validation  of  the  joined  wing  concept 

3.3  Fabricate  and  flight  test  a  Remotely  Piloted  Vehicle  aircraft  to  verify  aerodynamic  design  control  capability  and 
propulsion  performance 

3.4  Complete  the  technical  assessment  of  circulation  control  wing  with  upper  surface  blowing  for  transition  opportunity 
to  advanced  development 

3.5  Initiate  a  major  thrust  to  demonstrate  improvements  in  structural  durability  and  damage  tolerance  leading  to 
improvements  in  aircraft  survivability 

3.6  Flight  demonstrate  a  computer  graphics  generated  maneuvering  flight  path  guidance  system  on  a  head-up  display 

3.7  Apply  a  270V  DC  power  system  to  an  all  electric  environmental  control  system 

3.8  Initiate  a  new  technology  thrust  to  develop  critical  components  for  turboshaft  engines  with  a  goal  of  30  to  50 
percent  fuel  improvement  for  V/STOL  and  helo  applications 

3.9  Complete  dry  lubricants  capapult  program  for  transition  to  advanced  or  engineering  development 

Changes  from  FY  1982  to  FY  1983 

3.10  The  Increase  in  P.E.  funding  from  FY  1982  to  FY  1983  is  due  to  a  Congressional  $5.2  million  reduction  in  FY  1982, 
and  the  initiating  of  two  major  programs  in  FY  1983  and  focusing  support  on  one  major  FY  1982  program;  namely: 

-  Improved  durability  and  damage  tolerance  of  aircraft  structures 
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1.  *Program  Element:  62241N  Title:  Aircraft  Technology 

OoO  Mission  Area:  623  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

-  Oevelopment  of  components  for  5000  HP  turboshaft  engine  for  V/STOL  and  helicopter  applications 

-  Continuation  of  a  maneuvering  flight  path  display  guidance  system 

4.  (0)  Program  to  Completion:  This  is  a  continuing  program 

5.  (U)  Milestones:  Not  applicable 


r 


( 


11.  Project:  F41-423 
Program  Element!  62241N 

OoD  Mission  Area:  523  -  Engineering  Tecnnoloqy 

(U)  UETAILED  BACKGROUND  ANI3  DESCWIPTION 

“  Supports  the  development  of  vehicle  control  technology  for  advanced  missions  and  improved  sea  based  operations  as 
applicable  to  naval  aircraft,  including  Vertical/Short  Take-off  and  Landing  (V/STOL)  aircraft 
°  Major  objectives  are  to  develop: 

Functionally  integrated  control  systems  using  advanced  digital  data  processing  technology  for  safe  shioboard 
landing  under  adverse  conditions  with  improved  mission  capability 

Distributed  sensor  and  system  architectures  adaptable  to  fiber-optic  data  links  for  improved  survivabi 1 ity 
considering  the  severe  deck  environment  and  the  enemy  electromagnetic  and  ballistics  weapons  threat 
Advanced  flying  qualities  and  stability  and  control  design  criteria  for  Navy  unique  improved  sea  based  aircraft 
controllability 

Head-up,  helmet  and  multifunction  displays  and  controls  for  reduced  pilot  workload  and  improved  infonnation 
transfer  for  controlling  aircraft  operating  from  sea  based  platforms  and,  as  required,  for  advanced  missions  while 
realizing  a  reduction  in  training  time  and  cost 

Hardware  technology  including  flat  panel  displays,  modular  sensors,  and  direct  drive  and  electrically  powered 
actuators  to  reduce  complexity  and  deck  support  and  maintenance  problems 

(U)  RELATED  ACTIVITIES 


Title:  Vehicle  Control 

Title:  Aircraft  Technology 

Budget  Activity:  1  -  Technology  Base 


Coordinated  with  other  Navy  Centers  as  well  as  the  industrial  technology  base 

Uses  ongoing  developments  by  other  military  services  and  the  National  Aeronautics  and  Space  Administration 
Participation  in  Tri-service  working  groups  for  coordinated  developments: 

Navy/NASA  joint  development  and  evaluation  of  liquid  crystal  multifunction  control  panel 

Navy/NASA/ Array  joint  development  and  evaluation  of  a  direct  view  multifunction  electroluminescent  display  panel 
Navy/Army/Ai r  Force  jointly  developed  a  high  resolution  (300  lines  per  inch)  liquid  crystal  projection  display 
panel 

Air  Force/NASA  will  procure  and  evaluate  Navy  developed  Light  Emitting  Diode  Multifunction  control  panel 
Navy/Army  joint  participation  on  upgrading  15  year  old  flying  quality  specification  for  helicopters  (MIL-8501A) 
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II.  Project:  F41-423 
Program  Elenentl  6??4lN 

l)oD  Mission  Area:  S23  -  Engineering  Technology 
(U)  WOHK  PERFOKMED  BY 


Title:  Vehicle  Control 

Title;  Aircraft  technology 

Budget  Activity:  1  -  Technology  Base 


“  In-House  -  Naval  Air  Development  Center,  Warminster,  PA;  Navy  Ocean  System  Center,  San  Diego,  CA;  Naval  Air  Test 
Center,  Patuxent  River,  MU;  Naval  Weapons  Center,  China  Lake,  CA 
°  Industrial  -  Hughes  Aircraft  Company,  El  Segundo,  CA;  Rockwell  International,  Thousand  Oaks,  CA;  Hycom  Inc.,  Irvine,  CA; 
Honeywell  Inc.,  Minneapolis,  MN;  General  Electric,  Utica,  NY;  Intermetrics  Inc.,  Cambridge,  MA;  Bell  Helicopter  Textron, 
Fort  Worth,  TX;  Grumman  Aerospace,  Bethpage,  NY;  Rockwell  International,  Columbus,  OH;  Systems  Technology  Inc., 
Hawthorne,  CA;  Sperry  Flight  Systems,  Phoenix,  AZ 
"  Academic  -  None 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 
1.  (0)  FY  1981  and  Prior  Accomplishments 

Display  Systems 

1.1  Developed  a  multifunction  programmable  keyboard  utilizing  light  emitting  diede  display  technology 

1.2  Demonstrated  a  liquid  crystal  display  with  3:1  resolution  improvement 

Flight  Control 


1.3  Successfully  demonstrated  the  feasibility  of  skewing  sensors  thus  requiring  fewer  components 

1.4  Demonstrated  a  parallel  fly-by-wire  flight  control  actuator  system  for  automatic  landing  of  helicopters  aboard 
ships  at  sea 

1.5  Completed  design  for  an  electromechanical  rudder  actuator  for  demonstratioiT'ni  an  F-14  testbed  * 

Flight  Dynamics 

1.6  Published  a  comprehensive  design  handbook  for  estimating  V/STOL  aerodynamics/s^abi 1 ity  and  control 

1.7  Completed  a  flight  research  program  on  the  X-22A  aircraft  designed  to  validate  V/STOL  translational  rate  control 
flying  qualities  criteria  and  published  design  guides  suitable  for  future  navy  aircraft  development 

1.8  Completed  a  preliminary,  but  crucial,  assessment  of  the  helicopter  flying  qualities  specification  for  Navy  unique 
missions 
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II.  Project:  F41-423 
Prograin  Elementi  6^241N 

DoD  Mission  Area:  523  -  Engineering  Technolog 


Title:  Vehicle  Control 
Title:  Aircraft  Technolo^ 

Budget  Activity:  1  -  Technology  Base 


1.9  Accomplished  flight  investigations  of  Conventional  Takeoff  and  Landing  (CTOL)  aircraft  eguivalent  systems  flight 
qualities  criteria 

2.  (U)  FY  1982  Program 

display  Systems 

2.1  Laboratory  demonstration  of  beam-index  color  cathode  ray  tube  breadboard 

2.2  Laboratory  demonstration  of  flat  panel  advisory  display  and  multifunction  programmable  keyboard  using  light 
emitting  diode  and  liquid  crystal  technology  integrated  with  voice  interaction  technology 

Flight  Control 

2.3  Investigate  the  application  of  advanced  data  processing  technology  to  reduce  the  cost  and  weight  of  the  flight 
control  system 

2.4  Study  integrated  propulsion  and  flight  control  system  to  enhance  carrier  approach  characteristics 

2.5  Develop  control  electronics  for  an  electrically  powered  flight  control  actuator 

2.6  Laboratory  evaluate  direct  drive  flight  control  actuator  rotary  valve 

Flight  Dynamics 

2.7  Develop  flying  qualities  design  criteria  for  helicopters  and  advanced  Short  Takeoff  and  Landing  (STOL)  aircraft  in 
shipboard  recovery  environment 

2.8  Continue  development  of  advanced  fighter/attack  and  V/S’‘;l  flying  qualities  design  criteria 
Maneuvering  Flight  Path  Guidance 

2.9  Development  of  flight  information  required  for  optimum  mission  performance  as  well  as  shipboard  landing 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

Display  Systems 

3.1  Laboratory  demonstration  of  a  binocular-visor  helmet  mounted  display  breadboard 


II.  Project:  F41-423 
Program  Element:  62Z41N 

OoO  Mission  Area:  523  -  Eng^ineerino  Technolog 


Title:  Vehicle  Control 
Title:  Aircraft  Technolo^ 

Budget  Activity:  1  -  Tecnnoloqy  Base 


3.2  Feasibility  assessment/demonstration  of  nulticolor  thin  film  electroluminescent  display  technology 

3.3  Laboratory  demonstration  of  a  video  bus  concept 

Flight  Control  Systems 

3.4  Provide  feasibility  demonstration  of  a  flight  control  system  using  distributed  microprocessing,  and  integrated 
avionics 

3.5  Iron  bird  demonstration  of  an  a11>e1ectr1c  Rudder  Actuator  for  an  F-14  testbed 

3.6  Flight  demonstrate  Modular  Integrated  Actuator  using  direct  drive  valve 

3.7  Integrate  inertial  component  sensor  assembly  «rith  radio  navigation  aids 

Flight  Dynamics 

3.8  Apply  new  technology  base  in  flying  qualities  to  ensure  safer  shipboard  aircraft  recovery  and  extend  combat 
maneuverability  through  control -departure-resistant  design  guidelines 

Maneuvering  Flight  Path  Guidance 


3.9  Flight  demonstration  and  evaluation  of  simple  path  guidance  concept 
Comparison  with  FY  1982  Program; 

3.10  The  increase  in  FY  1983  funding  over  that  for  FY  1982  is  due  to  additional  support  for  the  maneuvering  flight  path 
guidance  system  program 

4.  (0)  Program  to  Completion;  This  is  a  continuing  program 

5.  (U)  Milestones;  Not  applicable 

6.  (U1  Resources  (Dollars  in  Thousands] 

-  Total 

Project  FY  198!1  FY  1982  FY  1983  FY  1984  Additional  Est<  a»ed 

Title  Actual  Estimate  Estimate  Estimate  to  Completion 

r41-lg?  varrae  control  3,73r  3,944  5,378  6,8d4  Continuing  g 
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FY  1983  RDTiE  DESCRIPTIVE  SUMMARY 

Program  Elenient:  6g331W  Title:  Missile  Propulsion  Technology 

noD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 

Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTSC  FOR  PROGRAM  ELEMENT 

9,349 

9,«7  ■ 

9,6i6 

9,864 

Continuing 

Continuing 

F31-330 

Air-Launched  Guided  Missile  Propulsion 

5,183 

5,045 

5,410 

5,490 

Continuing 

Continuing 

F31-332 

Surface/Submarine-Launched  Solid  Missile  Propulsion 

1,906 

2,040 

2,040 

2,080 

Continuing 

Continuing 

F31-334 

Surface/Submarine-Launched  Airbreathing  Missile 
Propulsion 

2,260 

2,162 

2,166 

2,294 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED 

^  Develop  advanced  technology  for  solid  and  liquid-fuel,  air-breathing  and  rocket  propulsion  systems  for  air,  surface,  and 
subsurface-launched  guided  and  unguided  missiles,  and  gun  systems. 

(ij)  BASIS  FOR  FY  1983  ROTtE  REQUEST 

°  Continue  development  of  new  propulsion  system  technology  to  increase  performance,  decrease  volume/weight,  increase  safety, 
decrease  response  time,  reduce  plume  effects,  increase  survivability,  increase  reliability  and  reduce  costs 

°  Improve  guided  and  unguided  missiles  with  improved  targeting  flexibility  to  counter  or  survive  increasingly  hostile 

environments  featuring  high  concentrations  of  a  wide  variety  of  sophisticated  weapons  and  countermeasures 

°  Increase  missile  propulsion  performance  to  successfully  intercept  higher  performance  airborne  weapons  platforms  and  to 
penetrate  defenses  to  kill  surface  targets  at  greater  ranges 

°  As  this  is  a  continuing  program,  the  above  funding  profile  includes  outyear  escalation  and  encompasses  all  work  or 

development  phases  now  planned  or  anticipated  through  FY  1984  only 


Program  Element:  62331N  Title:  Missile  Propulsion  Technology 

DoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  flase 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY  (Dollars  in  Thousands) 

°  The  changes  between  the  funding  profile  shown  in  the  FY  1982  Descriptive  Summary  and  that  shown  in  this  Descriptive 
Summary  (-$132  in  FY  1981,  -$945  in  FY  1982,  and  -$1,356  in  FY  1983)  are  the  result  of  budgetary  readjustments  and 

reductions  as  well  as  refined  estimates  of  cost  including  escalation  which  are  characteristic  of  research  and  exploratory 
development  efforts 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY 
Project 

No.  Title 

TOTAi:  FOR  PROGRAM  ELEMENT 
F31-300  Air-Launched  Guided  Missile  Propulsion 
F31-332  Surface/ Submarine-Launched  Solid  Missile  Propulsion 

F31-334  Surface/Submarine-Launched  Airbreathing  Missile 

Propulsion 


FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

9,«3 

■9,4gr' 

10, IM 

Continuing 

Continuing 

5,479 

5,264 

5,606 

6,034 

Continuing 

Continuing 

1,845 

2,055 

2,242 

2,414 

Continuing 

Continuing 

2,309 

2,162 

2,344 

2,524 

Continuing 

Continuing 

(U)  OTHER  APPROPRIATIONS  FUNDS:  None 
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I.  *Proqrara  Hlenent;  62331N 

loD  Mission  Area:  523  -  Engineering  Technology 


Title:  Missile  Propulsion  Technology 
Budget  Activity:  1  -  Technology  base 


{'J)  OETAILED  BACKGROUND  AND  DESCRIPTION 


“  Air-Launched  Guided  Missile  Propulsion 

Develops  the  necessary  propulsion  technology  to  solve  present  day  deficiencies  in  current  air-to-air  and  air-to- 
surface  missiles  and  develops  the  technology  for  future  long  range  missiles 

°  Surface/Submarine-Launched  Solid  Missile  Propulsion  Technology 

Develops  new  high-energy  propellants  and  evaluates  their  mechanical  properties  with  a  long  term  goal  of  increasing 
performance  and  safety  for  missile  and  gun  systems 

Develops  and  evaluates  a  restartable  solid  rocket  motor  for  advanced  area  defense 
Develops  and  evaluates  the  propulsion  control  for  the  vertical-launch  booster  concept 
Identifies  propulsion  ingredients  that  are  or  may  be  in  a  short  or  unavailable  supply  condition 

°  Surface/Submarine-Launched  Airbreathing  Missile  Propulsion  Technology 

Develops  the  technology  for  and  evaluates  components  for  missile  propulsion  systems  including  inlets,  combustors, 
nozzles,  fuel,  and  fuel  control  for  high  sustain  speed,  long  range  tactical  missiles  for  the  Advanced  Area  and  Wide 
Area  Defense  missions 

Integrates  propulsion  system  components  and  demonstrates  propulsion  performance  in  appropriate  ground  test 
facilities 

(U)  RELATED  ACTIVITIES 


Research  efforts  (P.E.  6U53N)  ongoing  in  high  energy/low  sensitivity  synthesis  work  for  propellant  formulation  and 

characterization 


•  Roman  numeral  1.  identifies  the  numbered  items  in  paragraphs  1.,  2.,  and  3.  below  as  belonging  to  the  Program  Element  PEOS  e.g., 
I.l.l  refers  to  the  first  item  in  paragraph  1.  of  the  Program  Element  PEGS.  Similarly,  a  Roman  numeral  II,  III,  etc.  will  be  used 
in  front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEDS  e.g.,  11.1.1  refers  to  the  first  item  in  paragraph  1  of  the 
first  Project  PEOS  for  this  Program  Element. 
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I.  *Proqrara  Element:  62331N  Title:  Missile  Propulsion  Technology 

OoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  technology  Base 

^  Related  work  in  Strike  Warfare  (P.E.  62332N)  in  wide  area  defense,  self-defense,  and  standoff  jammer  application  as  well  as 
•n  the  utilization  of  low  vulnerability  propellants  (LOVA)  for  the  5“/54  ammunition  improvement  program  (LOVA  propellant 
development  is  done  in  this  program  element) 

°  Related  work  in  Aircraft  (P.E.  522411)  in  materials  and  structures  data  for  engine  components  and  airframe  designs 

°  National  coordination  of  missile  propulsion  programs  is  accomplished  via  the  Joint  Arny,  Navy,  NASA,  and  Air  Force 

Interagency  Propulsion  Committee  (JANNAF)  consisting  of  technical  program  managers  from  Naval  Air  Systems  Command,  Naval 
Sea  Systems  Command,  Army,  Air  Force,  and  NASA  with  the  Under  Secretary  of  Defense  for  Research  and  Engineering  as  an  ex- 
officio  member;  the  efforts  of  these  agencies  are  coordinated  through  technical  symposia,  exchange  of  program  plans, 
research  and  technology  reviews,  and  contracting  information  exchange 
°  International  coordination  of  programs  with  Canada,  the  United  Kingdom,  Australia,  and  New  Zealand  is  accomplished  through 
The  Technical  Cooperation  Program  (TTCP)  panel  W-4  for  Propulsion  Technology 
°  International  coordination  is  also  accomplished  through  Data  Exchange  Agreements  on  Rocket  and  Ramjet  technologies  with 
France  and  Germany 

°  Propulsion  technology  for  the  Advanced  Common  Intercept  Missile  Demonstration  (ACIM-D)  is  coordinated  with  P.E.  63308N, 
Air-to-Air  Missile  Technology  Demonstration 

(U)  WORK  PERFORMED  BY 


°  In-House  -  Naval  Ordnance  Station,  Indian  Head,  MO;  Naval  Surface  Weapons  Center,  Oahlgren,  VA  and  White  Oak  Laboratory, 
White  Oak,  HO;  and  Naval  Weapons  Center,  China  Lake,  CA 

°  Industrial  -  Applied  Physics  Laboratory,  Johns  Hopkins  University,  Silver  Spring,  MD;  Atlantic  Research  Corporation, 
Alexandria,  VA;  Convair  Dynamics,  San  Oiego,  CA;  Hercules/ABL,  Cumberland,  MD;  Marquardt  Company,  Van  Nuys,  CA;  Martin 
Marietta,  Orlando,  FL;  and  McDonne! 1 -Oougl as  Corporation,  St.  Louis,  MO 
°  Academic  -  None 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 
1.  (U)  FY  1981  and  Prior  Accomplishments 


Air-Launched  Guided  Missile  Propulsion 


1.1  Successfully  tested  liquid  fuel/solid  fuel  ramjet  engines  and  their  components 

1.2  Technology  developed  for  certain  components  of  the  Advanced  Conmon  Intercept  Missile  for  fleet  air  defense 

1.3  Successful  completion  of  the  joint  Navy/USAF  side  dump  Solid  Fuel  Ramjet  Technology  Demonstration  Program 
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1.  *Prograni  Element:  62331H 

OoO  Mission  Area:  523  -  Engineering  Technology 


Title:  Missile  Propulsion  Technology 
Budget  Activity:  I  -  Technology  Base 


Surface/Submarine-Launched  Solid  Missile  Propulsion 

1.4  A  jet  vane  thrust  vector  control  system  with  a  cross-linked  double-based  propellant  motor  Incorporating  a  low-cost 
strip  laminate  case  and  pneumatic  actuator  was  successfully  static  fired 

1.5  Analysis  of  Infrared  and  ultraviolet  exhaust  plume  measurements  of  several  tactical  missiles  indicates  that  static 
firings  provide  adequate  information 

1.6  Initial  safety  and  fragment  vulnerability  testing  has  verified  several  low  vulnerability  (LOVA)  gun  propellants 

1.7  Developed  and  demonstrated  modular  booster  concept  that  allows,  for  example,  vertical  launch  without  major 
modifications  to  the  basic  missile  system 

Surface/Submarine-Launched  Airbreathing  Missile  Propulsion 

1.8  Proof -of-concept  for  Hypersonic  Dual  Combustion  Ramjet  combustion  process  has  been  demonstrated  over  a  wide  range  of 
simulated  flight  conditions 

1.9  Composite  design  of  a  tactical  Hypersonic  Air-breathing  vehicle  completed  which  demonstrates  compatabil ity  with  the 
weight  and  volume  constraints  of  the  Vertical  Launcher 

1.10  Hind  tunnel  testing  of  chin  inlets  for  candidate  multiple  launch  platform/anti-ship  missile  (MLP/ASM)  configurations 
successfully  completed  and  data  incorporated  in  engine  simulations 

1.11  Successfully  demonstrated  rocket  to  ramjet  transition  with  a  flight-weight  combustor  and  a  high  energy  solid  booster 
propellant  for  an  integral -rocket-ramjet  missile 

(U)  FY  1982  Program 

Air-Launched  Guided  Missile  Propulsion 


2.1  Complete  the  additional  component  technology  development  for  the  Advanced  Common  Intercept  Missile  (ACIM) 

2.2  Demonstrate  a  more  reproducible,  lower  cost,  castable  gas  generator  propellant  for  air-launched  weapons 

Surface/Submarine-Launched  Solid  Missile  Propulsion 

2.3  Evaluate  candidate  compounds  for  propellant  ingredients  for  Low-Hazard  High  Performance  propellants 

2.4  Initiate  design  trade-off  studies  of  an  anti-air  warfare  area  defense  restartable  rocket  propulsion  system 

2.5  Complete  analysis  of  plume  signature  interference  with  ship's  search  and  detection,  and  fire  control  system,  and  its 
effect  on  defensive  capability 

2.6  Initiate  design  and  demonstration  of  an  integral  booster  for  the  rocket  Dual  Combustion  Hypersonic  Ramjet  concept 
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I.  ‘Program  Element:  62331N  Title:  Missile  Propulsion  Technology 

OoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

2.7  Continue  evaluation  of  the  effects  of  non-obtainable  propellant  ingredients 

2.8  Select  initial  Low  Vulnerability  (LOVA)  gun  propellant  candidates  for  Navy  application 

Surface/Submarine-Launched  Airbreathing  Missile  Propulsion 

2.9  Complete  evaluation  of  the  utility  of  hypersonic  ramjets  and  rockets  for  the  Wide  Area  Defense  mission 

2.10  Test  the  Hypersonic  Dual  Combustion  Ramjet  combustor  at  low  Mach  n^nbers 

2.11  Apply  an  inlet  flow  analysis  to  the  design  of  an  inlet  model  for  the  Wide  Area  Defense  missile  and  evaluate  a  nose 
entry  inlet  for  the  Area  Defense  missile 

2.12  Modify  combustor  hardware  to  simulate  the  multiple  launch  platform,  anti-ship  missile  (MLP/ASM)  configuration  with  a 
shorter  length  and  different  exit  nozzle  size  and  initiate  testing 

3.  (D)  FY  1983  and  FY  1984  Planned  Programs 


Air-Launched  Guided  Missile  Propulsion 

3.1  Perform  semi-free  jet  ground  testing  of  the  inlet/combustor/fuel  control,  in  flight  weight  hardware,  for  the  Advanced 
Common  Intercept  Missile  (ACIM-D) 

3.2  Demonstrate  an  advanced  technology,  fire-safe  rocket  motor  case  which  would  be  lighter  and  less  voluminous  than 
existing  cases 

3.3  Demonstrate  a  more  reproducible,  lower  cost  propellant  for  unguided  rockets  and  JATO's 
Surface/Submarine-Launched  Solid  Missile  Propulsion 


3.4  Select  most  promising  high  energy  compounds  for  propellant  ingredients 

3.5  Complete  component  testing  for  the  restartable  rocket  motor  and  initiate  test  of  all-up  system 

3.5  Complete  development  of  raotor/signature  design  reguirements  to  surface-launched  motors  based  upon  results  of  plume 

signature  analysis 

3.7  Complete  baseline  design  of  booster  and  development  of  critical  components  for  the  Hypersonic  Dual  Combustion  Ramjet 

3.8  Complete  evaluation  of  the  effect  on  changing  manufacturing  technology  upon  propellant  ingredient  availability 

3.9  Complete  safety  and  mechanical  property  characterization  of  gun  propellant  for  selected  Navy  gun  systems 

Surface/Submarine-Launched  Airbreathing  Missile  Propulsion 

3.10  Design  and  fabricate  high  Mach  number  combustor  for  the  Hypersonic  Dual  Combustion  Ramjet 
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II.  Project:  F31-330 
Program  Elementl  6^33lN 

9oD  Mission  Area:  A£3  -  Engineering  Technology 
(U)  DETAILED  BACKGROUND  AND  DESCRIPTION 


Title:  Air-Launched  Guided  Missile  Propulsion 
Title:  Missile  Propulsion  Technology 
Budget  Activity:  1  -  Technology  Base 


°  Pursues  increased  range,  increased  average  velocity,  and  reduced  plume  signature  in  propulsion  capabilities  and  improves 
reliability,  storability,  service  life,  operational  safety,  and  decreased  costs  for  Air-Launched  missiles 

°  Develops  the  necessary  propulsion  technology  to  solve  present  day  deficiencies  in  current  Air-to-Air  and  Ai r-to-Surface 
missiles  and  develops  the  technology  for  future  long  range  missiles 

°  Defines  future  propulsion  requirements  and  develops  the  predictive  tools  needed  in  the  analysis,  design,  and  assessment  of 
propulsion  concepts 

°  Incorporates  advances  in  thermal  and  structural  materials,  solid  propellant  density-impulse,  and  ramjet  combustion 

efficiency  into  integral  rocket/ramjet  engine  concepts  for  air  launched  application 

(U)  RELATED  ACTIVITIES 

°  In  P.E.  6U53N,  Principles  of  Chemical  Propulsion  and  Armaments,  evaluate  new  high  energy/low  sensitivity  compounds  being 
synthesized  by  the  Office  of  Naval  Research  (ONR)  as  potential  ingredients  for  an  insensitive  minimum  smoke  rocket 
propellant 

°  In  P.E.  6?302F,  Rocket  Propulsion,  the  Navy  and  the  Air  Force  are  jointly  funding  development  of  a  methodology  designed  to 
provide  a  realistic  assessment  of  the  explosive  hazards  associated  with  the  use  of  more  energetic  propellants  in  air- 
launched  tactical  missiles 

®  Propulsion  technology  for  the  Advanced  Common  Intercept  Missile  Demonstation  (ACIM-D)  is  coordinated  with  P.E.  63308N, 

Air-to-Air  Missile  Technology  Demonstration 

°  National  coordination  of  missile  propulsion  programs  of  the  Navy,  Air  Force,  Army,  and  NASA  is  through  the  JANNAF 

Interagency  Propulsion  Committee  with  OUSORSE  as  an  ex-officio  member.  Information  is  disseminated  through  the  Chemical 
Propulsion  Information  Agency  (CPIA) 

°  International  coordination  o'  'ograms  is  accomplished  through  The  Technical  Cooperation  Program  (TTCP,  W-4)  and  through 
Data  Exchange  Agreements 

(U)  WORK  PERFORMED  BY 

°  In-House  -  Naval  Air  Propulsion  Center,  Trenton,  NJ;  Naval  Ordnance  Station,  Indian  Head,  MO;  Naval  Surface  Weapons 
Center,  White  Oak  Laboratory,  White  Oak,  MO;  and  Naval  Weapons  Center,  China  Lake,  CA 

°  Industrial  -  Atlantic  Research  Corporation,  Oainesville,  VA;  Brunswick  Corporation,  Lincoln,  NB;  Chemical  Systems 

Division  of  United  Technologies,  Sunnyvale,  CA;  Ford  Aerospace,  Newport  Beach,  CA;  Futurecraft  Corporation,  City  of 
Industry,  CA; 
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II.  Prpject;  F31-330 

Program  Flementl  <>?33lN 

!)oQ  Mission  Area:  S23  -  Engineering  Technology 

Hercules/ARL,  Cumberland,  MO;  Hercules,  Maqna,  UT;  The  Marquardt  Company,  Van  Nuys,  CA;  Thiokol  Chemical  Corporation, 

Huntsville,  A1 ;  and  United  Technology  Research  Center,  Hartford,  CT 
°  Academic  -  None 

(U)  PROGRAM  ACCOMPLISHMENTS  ANO  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments  ^ 

1.1  Successfully  tested  Liquid  fuel/Solid  fuel  ramjet  engines  and  their  components  in  a  free  jet  demonstration  in  the 
NASA-Lewis  Tunnel 

l.P  Technology  developed  for  certain  components  of  the  Advanced  Common  Intercept  Missile  for  fleet  air  defense  including 
an  advanced  liquid  ramjet  and  an  integrated  electronic  fuel  controller 

1.3  Initial  demonstration  of  the  technology  for  a  pulsed  thrust  rocket  motor  with  a  20  to  1  thrust  magnitude  control 

1.4  Completion  of  the  joint  Navy/USAF  side  dump,  solid  fuel  ramjet  technology  demonstration  program  which  verified  angle- 
of-attack  performance  and  excellent  fuel  utilization  for  small  diameter  air  to  surface  motors 

1.5  flemonstration  of  the  technology  necessary  for  development  of  high  pressure  (25,000  psi)  stored  gas  systems  for  air- 
launched  weapons  and  completed  testing  of  a  family  of  low  cost  castable  gas  generator  propellants 

1.6  Ceramic  rollei  bearing  technology  completed  for  low  cost  turbojet  engines 

1.7  Formulations  for  high  volumetric  performance  propellants  were  developed  and  tested,  and  shown  to  provide  7  to  10 
percent  increase  in  density-impulse  over  state-of-the-art  propellants 

1.8  Small  scale  tests  Of  newly  formulated  metallized  fuels  for  solid  fuel  ramjets  resulted  in  performance  gains  of  up  to 
57  percent  over  baseline  fuels 

1.9  Amorphous  metals  evaluated  to  reduce  weight  and  increase  strength  in  strip  laminate  motor  cases 

2.  (U)  FY  1982  Program 

2.1  Complete  development  of  a  high  performance,  stably  burning  combustor,  and  the  design  of  a  stable  high  angle-of-attack 
inlet  for  the  Advanced  Common  Intercept  Missile 

2.2  Remonstrate  a  more  reproducible,  lower  cost,  castable  gas  generator  propellant  for  Air-launched  weapons 

2.3  Uemonstrate  near  term  rocket  case  technology  which  will  provide  increased  carrier  operational  safety  under  shipboard 
damage  control  envi ronments 

2.4  Demonstrate  side  dump  solid  fuel  ramjet  technology  suitable  for  mid-sized  (10  inch  diameter)  ai r-to-surface  missiles 


Title:  Air-Launched  Guided  Missile  Propulsion 
Title:  Missile  Propulsion  technology 
Budget  Activity:  1  -  Technology  Base 


88 


I 


1 

( 

I 


jject:  F31-330 
Element:  62331N 

i1on  Area:  523  -  Engineering  Technology 
FY  1983  and  FV  1984  Planned  Programs 


Title;  Air-Launched  Guided  Missile  Propulsion 
Title;  Missile  Propulsion  Technology 
Budget  Activity:  1  -  technology  Base 


3.1  Perform  semi-freejet  ground  testing  of  the  inlet/combustor/fuel  control  in  flight  weight  hardware  for  the  Advanced 
Common  Intercept  Missile  demonstration  (ACIM-0) 

3.2  Demonstrate  booster  energy/safety/ballistic  reliability  for  ACIM-D 

3.3  Perform  final  flight-weight  hardware  demonstration  for  ACIM  with  booster  to  ramjet  transition  in  FY  1984 

3.4  Demonstrate  an  advanced  technology  rocket  motor  case  which  would  be  lighter  and  less  voluminous  than  existing  ones 
and  would  yield  in  a  fire  to  prevent  pressure  build  up  leading  to  explosions 

3.5  Exploit  the  technology  developed  for  pulsed  thrust  rockets  in  the  design  of  a  mid-range  air-to-air  missile 

3.6  Demonstrate  the  side-dump  solid  fuel  ramjet  technology  with  full-scale  15  inch  diameter  hardware 

3.7  Develop  an  advanced  rocket  booster  for  the  integral  rocket-ramjet  with  increased  specific  impulse/density  and  perform 
static  testing 

Comparison  with  FY  1982  Program: 

3.8  No  significant  changes  in  major  thrusts 
Program  to  Completion:  This  is  a  continuing  program 
Milestones:  Not  applicable 
Resources  (Dollars  in  Thousands) 


Title 

Air-Launched  Guided  Missile  Propulsion 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

S.lffT' 

“5,045  ■■ 

“5.-410 

Continuing 

Continuing 
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FY  1983  RDTiE  DESCRIPTIVE  SUMMARY 


Program  Element:  62332N  Title:  Strike  Warfare  Weaponry  Technologjr 

DoD  Mission  Area:  523  -  Engineering  Tectinology  Budget  Activity:  1  -  Technology  Base 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  in  Thousands) 

Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

■nTrar  for  program  element 

31,130 

20,400 

29,808 

JT74ffI~ 

Continuing 

Continuing 

F32-300 

Marine  Corps  Weaponry  Technology 

* 

* 

* 

* 

Continuing 

Continuing 

F32-375 

Automatic  Infrared  Target  Classification 

0 

130 

100 

0 

Continuing 

Continuing 

F32-389 

Pulse  Power  Technology 

2,870 

** 

** 

** 

F  32- 390 

Advanced  Weapons  Concepts 

0 

0 

0 

400 

Continuing 

Continuing 

F32-391 

Ship-Launched  Anti-Surface  Warfare  Technology 

2,318 

2,081 

3,466 

3,189 

Continuing 

Continul ng 

F32-392 

Hedium/Long  Range  Surface-to-Air  Technology 

*** 

*** 

*** 

*** 

F32-393 

Marine  Corps  Weaponry  Technology 

6,425 

3,170 

4,324 

5,195 

F 32 -394 

Alr-to-AIr  Warfare  Technology 

6,195 

6,040 

8,663 

9,053 

Continuing 

Continuing 

F 32- 39 5 

A1  r-to-Surface  Warfare  Technology 

4,953 

3,171 

5,332 

5,325 

Continuing 

Continuing 

F 32- 396 

Theater  Nuclear  Warfare 

D 

80 

1,000 

1,200 

Continuing 

Continuing 

F32-399 

Surface-to-Air  Warfare  Technology  *** 

8,369 

5,728 

6,923 

7,119 

Continuing 

Continuing 

•  Marine  Corps  Weaponry  project  number  changes  from  F32~300  to  F32-393  in  FY  19S1 
**  Transferred  to  Directed  Energy  Technology  (P.E.  62768N)  in  FY  1982  and  subsequent  years 

Mediura/Long  Range  Surface-to-Air  Technology,  Project  F32-392  ($5,916M),  was  combined  into  Surface-to-Air  Warfare  Technology, 
Project  F32-399,  In  FY  1981  ($2,453M) 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED 


Addresses  weaponry  technology  needs  in  Alr-to-Air,  Surface-to-Air,  Air-to-Surface,  Surface-to-Surfar.e,  Unique  Marine  Corps, 
and  Theater  Nuclear  Weapon  Warfare  Areas 

Identifies  weaponry  technology  needs  and  transition  opportunities  in  each  warfare  area  cited  above 
Develops  system  design  concepts  for  near  and  far-term  needs 

Assesses  state-of-the-art  and  risk  of  critical  technologies  associated  with  each  system  design  concept 
Directs  resources  to  critical  technologies  with  good  payoff  potential  versus  Investment 
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Program  Element:  62332N 

DoO  Mission  Area:  523  -  Engineering  Technolog 


(U)  BASIS  FOR  FY  1983  RDUE  REQUEST 


Title:  Strike  Warfare  Weaponry  Technology 
Budget  Activity:  1  -  Technolo^  Base 


Investigate  critical  issues  related  to  targeting/Meapon  control,  medium/long  range  intercepts,  and  short-range  weapon 
technology  for  air-to-air  warfare 

Exploit  emerging  technology  in  radar  dome  materials,  automatic  target  classification,  and  IR  focal  plane  arrays  for  use  in 

the  design  of  electro-optical  weaponry  under  adverse  environments 

Develop  advanced  radar  guidance/targeting  components  and  concepts 

Collect  and  analyze  data  for  design  and  evaluation  of  advanced  electro- 

optical/electromagnetic  frequency  targeting  and  guidance  sensor  concepts 

Investigate  missile  guidance  and  control  techniques,  airframe  configurations,  and  ordnance  technologies  to  address 


Develop  and  evaluate  missile  concepts  and  hardware  suitable  for  surface  launched  point  defense  and  Marine  Corps  air  defense 
needs 

Develop  vulnerability  data,  fuzing,  and  warhead  concepts  to  counter  air  defense  threat  targets  at  very  high 
dosing  velocities 

Develop  techniques  to  increase  and  assure  effective  standoff  air-to-surface  capability  for  attacking  and  destroying  sea  and 
land  targets 

Develop  techniques  for  transfer  into  standoff  tactical  missile 

programs  such  as  HAKPOON/Medium  Range  Air-to-Surface  Missile  (MHASM)  product  improvements  and  advanced  anti-shipping 

missile  developments 

Increase  safety/reliability  and  reduce  cost  fnr  guns,  ammunition,  bombs,  projectile/bomb  fuzing,  and  low  vulnerability 
gun  propelling  charges 

Complete  guided  and  unguided  weapon  effectiveness  assessments  against  threat  class  C6N  and  ADR  ships 

Maintain  data  bases  and  modeling  techniques  for  target  vulnerability,  aerodynamic  prediction,  low  vulnerability 

propellants,  and  target  IR  and  RF  signatures 

Develop  Marine  Corps  unique  weaponry  improvements  in  helicopter  transportable  artillery,  advanced  vehicle  armament, 

infantry  weapons,  and  air  defense 

Investigate  weapon  concepts  for  use  in  urban  terrain  environments  and  security/riot  control  assignments 

Support  the  development  of  a  new  generation  of  more  effective  and  safe  theater  nuclear  weapons  for  Navy  and  Marine  Corps 

needs 

Increased  funding  for  FY  1983  ($9,408IC)  allows  reinitiation  of  planned  essential  technological  efforts  in  air-to-air 
targeting,  standoff  tactical  air-to-surface  missiles,  conventional  air  delivered  ordnance,  surface-to-surface  missiles, 
naval  gunnery,  and  theater  nuclear  weapons  projects  that  were  either  eliminated  or  reduced  to  sub-critical  levels  by  the 
Congressional  budget  cut  in  FY  1982.  Examples  of  reinitiated  efforts  include: 
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Program  Element:  62332N  Title:  Strike  Warfare  Weaponry  Technology 

OoD  Mission  Area:  Sjj  -  Engineering  Technology  Budget  Activity:  1  -  Technolo^  Bale 

Initiate  contract  for  Air-to-Air  Fighter/Attack  Avionics  Targeting  Demonstration  hardivare 

Rebuild  technical  expertise  in  fuel  air  explosive  ordnance,  binary  chemical  weapons,  and  aircraft  guns 

Reinitiate  projects  in  advanced  Forward  Looking  Infrared  (FLIR),  and  low  cost 

guidance  components 

•  Initiate  efforts  in  surface-to-surface  missile  seekers 

Restore  efforts  to  investigate  submunition  payloads,  ship  plate  breeching  mechanisms,  aerodynamic  shape  improvements, 
and  penetration  performance  of  Naval  projectiles 

Complete  testing  and  evaluation  of  laser  radar  hardware  for  multi-target  fire  control 

-  Restore  investigations  to  address 

Evaluate  the  Improved  HAWK  missile  air  defense  system  concept  for  Marine  Corps  application 

°  The  funding  Increase  will  restore  inhouse  expertise  in  Navy/Marine  Corps  unique  technology  to  efficacious  program  levels  in 
the  following  areas: 

-  Low  altitude  over  the  water  fuzing 

-  Directional  ordnance  systems 

-  Air  and  ship  target  vulnerability 

>  Lightweight  infantry  weapons  and  mobile  air  defense  systems 

-  Target  and  aimpoint  selective  guidance 

-  Countermeasure  resistant  guidance  and  radar 

-  Aerodynamic  prediction  codes 

-  Low  vulnerability  propelling  charges  for  Naval  gunnery 

-  .data  bases  for  ships  and  aircraft 

-  IR  focal  plane  array  devices 

°  Funding  profile  for  this  continuing  program  includes  outyear  escalation  and  encompasses  all  work  or  development  phases 
now  planned  or  anticipated  through  FY  1984  only 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY  (Dollars  in  Thousands) 

°  The  changes  between  the  funding  profile  shown  in  the  FY  1982  Descriptive  Summary  and  that  shown  in  this  Descriptive  Sumary 
are: 

The  major  change  (-$548  in  FY  1981,  -$11,358  in  FY  1982,  and  -$3,975  in  FY  1983)  results  from  reductions  by 
Congressional  action  in  FY  1982  and  realignment  to  higher  priority  programs 


92 


Program  Element:  62332M  Title:  Strike  Warfare  Weaponry  technology 

DoO  hiss  ion  Area:  b23  -  Engineering  Technolog:y  Budget  Activity:  1  -  Technology  Bale 

Additional  restructuring  resulted  from  initiating  projects  F32-375,  F32-390  and  F32-396,  combining  project  F32-392 


into  F32-399,  and  placing  increased  emphasis  on 
(U)  FUNDING  AS  REFLECTED  IN  THE  FT  1982  DESCRIPTIVE  SUMMARY 
Project 

No.  Title 

fOTAt  FOR  PROGRAM  ELEMENT 
F32-3Q0  Marine  Corps  Weaponry  Technology 
F32-389  Pulse  Power  Technology 

F32-391  Ship-Launched  Anti-Surface  Warfare  Technology 

F3H-392  Hedium/Long  Range  Surface-to-Ai r  Technology 

F32-393  High-Powered  Radiation  Technology 

F32-394  Air-to-Air  Warfare  Technology 

F32-395  Air-to-Surface  Warfare  Technology 

F32-399  Point  Defense  Against  Air  Targets  Technology 


Air-to-Air  Warfare  Technology 


Total 


FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

31.020 

31,670 

31,758 

33,783 

Continuing 

Continuing 

4,495 

4,010 

4,780 

4,900 

Continuing 

Continuing 

0 

2,900 

* 

* 

2,568 

2,608 

3,188 

3,375 

Continuing 

Continuing 

7.586 

7,421 

9,190 

9,800 

Continuing 

Continuing 

3,917 

2,485 

* 

* 

4,872 

4,225 

5,000 

5,308 

Continuing 

Continuing 

4,775 

5,211 

6,500 

7,100 

Continuing 

Continuing 

2,807 

2,818 

3,100 

3,300 

Continuing 

Continuing 

*  Transferred  to  Directed  Energy  Technology  (P.E.  62768N)  in  FY  1982  and  subsequent  years 
(U)  OTHER  APPROPRIATIONS  FUNDS:  None 


Title:  Stride  Warfare  Weaponry  Technology 
Budget  Activity:  1  -  techno! Base 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION 


I.  ^Program  Element:  62332N 

DoD  Mission  Area:  523  -  Engineering^TechnoloQ 


Responsible  for  addressing  weaponry  technology  needs  in  Air-to-Air,  Af r-to-Surface,  Surfsce-to-Air,  Surface-to-Surface, 
unique  Marine  Corps,  an  1  Theater  Nuclear  Warfare  areas 

Identifies  technology  needs  and  transition  opportunities  and  addresses  critical  technologies  for  both  near-  and  far-term 
weaponry  applications 

Develops  advanced  air  and  surface  weaponry  system  concepts  and  technology  for  missiles,  rockets,  guns,  launchers,  free-fall 
weapons,  and  components 

Includes  the  technology  areas  of  aerodynamics  and  structures,  guidance  and  control,  warheads  and  fuzes,  missile  launchers, 
gun  mounts  and  propulsion,  and  electro-optics 


Aerodynamics  and  structures  technology  interface  the  airframe  or  vehicle  flight  dynamics  to  internal  subsystems  and 
launchers 

Guidance,  control,  and  weapon- related  targeting  technology  includes  sensors,  both  electro-optical  and  radio 
frequency,  signal  and  data  processors,  and  autopilots 

Fuzing  technology  is  related  to  guidance  technology  in  the  development  of  sensors  and  signal  and  data  processors 

Warhead  technology  includes  target  damage  mechanics,  warhead  mechanization,  and  weapon  dynamics 

Missile  launcher  and  gun  mount  work  Includes  application  and  integration  of  thermodynamic,  kinematic,  and  structural 

technologies 


(U)  RELATED  ACTIVITIES 


Many  elements  of  weaponry  are  common  to  the  other  services;  therefore,  close  coordination  with  the  Army,  Air  Force, 
National  Aeronautics  and  Space  Administration,  Defense  Advanced  Research  Projects  Agency,  and  Defense  Nuclear  Agency  is 
maintained  to  avoid  duplication  or  overlap  and  exchange  Information 
Coordination  of  work  in  this  program  element  is  maintained  in  the  following  areas: 


Weaponry  exploratory  development  technology  (U.S.  Army,  P.E.  62303A  and  U.S.  Air  Force,  P.E.  62602F) 


*  Roman  numeral  I.  identifies  the  numbered  items  in  paragraphs  1.,  2.,  and  3.  below  as  belonging  to  the  Program  Element  PEGS  e.g,, 
1.1.1  refers  to  the  first  item  In  paragraph  1.  of  the  Program  Element  PEDS.  Similarly,  a  Roman  numeral  II,  III,  etc.  will  be  used 
in  front  of  the  word  "Project”  on  the  first  page  of  each  Project  PEOS  e.g.,  II. 1.1  refers  to  the  first  item  in  paragraph  1  of  the 
first  Project  PEDS  for  this  Program  Element, 
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I.  *Proqram  Element:  6333?N  Title:  Strike  Warfare  Weaponry  Technology 

HoD  Mission  Area:  5?3  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

Missile  radome  materials  technology  (Oefense  Advanced  Research  Projects  Agency) 

Propulsion  {Joint  Army,  Navy,  NASA,  and  Air  Force  Committee  on  Propulsion;  Low  Vulnerability  (LOVA)  propellant  work 
is  coordinated  with  PE  b2331N,  Missile  Propulsion  Technology;  and  Air-to-Air  Missile  Concepts  are  coordinated  with 
PEs  62331N,  Missile  Propulsion  Technology  and  6330BN,  Air-to-Air  Missile  Technology  Demonstration) 

Infantry  Weapons  Technology  (Army  Infantry  Man-Portable  Anti-Armor  Assault  Weapons  Program  and  Joint  Services  Small 
Arms  Program) 

Fuzing  (Joint  Logistics  Commander  Fuze  Management  Organization) 

Missiles  and  Rockets,  Fire  Control,  and  Warheads  (Working  Panels  of  the  Joint  Logistics  Commanders'  Technical 
Coordinating  Croup  for  Munitions  Development) 

Air/Surface  Target  Vulnerability  and  Weapon  Effectiveness  (Working  Panels  of  the  Joint  Logistics  Comnanders' 
Technical  Coordinating  Group  for  Munitions  Effectiveness) 

Aerodynamics  and  Structures  (Navy  Aeroball istics  Committee  and  National  Aeronautics  and  Space  Administration) 

-  Tactical  Nuclear  Warfare  Technology  (Department  of  Energy,  Army  Ballistic  Missile  Defense  Command,  SANOIA,  and  Air 
Force) 

-  Target  infrared  and  radio  frequency  signatures  (D.S.  Army,  il.S.  Air  Force,  and  NATO  Countries) 

“  Efforts  in  this  Program  Element  are  closely  coordinated  with  ongoing  technology  efforts  under  PE  6Z331N,  Missile 
Propulsion  Technology;  PE  b?712N,  Surface  and  Aerospace  Target  Suryeillance;  PE  62633N,  Dndersea  Warfare  Weaponry 
Technology  (explosives  development,  effects,  and  safety)  and  PE  S2761N,  Materials  Technology  (tactical  portions) 

Efforts  in  this  program  are  also  coordinated  with  technology  demonstration  efforts  under  PE  63303N,  Electromagnetic 
Radiation  Source  Elimination  System  Technology;  PE  63306N,  Advanced  Air-Launched  Alr-to-Surface  Missile  Systems;  and  PE 
63308N,  Air-to-Air  Missile  Technology  Demonstration 
“  Efforts  re  also  coordinated  through  the  Tripartite  Technical  Coordination  Program  (TTCP) 

(U)  WORK  PERFORMED  BY 

"  In-House  -  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Research 
Laboratory,  Washington,  DC;  Naval  Surface  Weapons  Center,  Oahlqren,  VA  and  White  Oak  Laboratory,  Silver  Spring,  MO;  Naval 
Weapons  Center,  China  Lake,  CA;  Pacific  Missile  Test  Center,  Pt.  Mugu,  CA 
"  Industrial  -  Aerojet  Corporation,  Azuza,  CA;  Ball  Brothers  Research  Corporation,  Boulder,  CO;  Honeywell,  Inc., 
Minneapol 1s ,  MN;  Hughes  Aircraft  Corporation,  Culver  City,  CA;  Martin-Marietta,  Orlando,  FL;  McDonnel 1 -Oougl  as 
Corporation,  St,  Louis,  MO;  Motorola,  Scottsdale,  AZ;  North  American  Rockwell,  Inc.,  Columbus,  OH;  Sylvania,  Mt.  View, 
CA;  Texas  Instruments  Corporation,  Dallas,  TX 

Academic  -  California  Institute  of  Technology,  Pasadena,  CA;  Johns  Hopkins  University,  Applied  Physics  Laboratory, 
Silver  Spring,  MD;  Naval  Postgraduate  School,  Monterey,  CA;  Georgia  Institute  of  Technology,  Atlanta,  GA 
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1.  •Program  Element:  62332H  Title:  Strike  Warfare  Weaponry  Technologjf 

DoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  I'echnolow  ftase 

(0)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1 .  { U)  FY  1981  and  Prior  Accompli shments 

Marine  Corps  Weaponry  Technology 

1.1  Successful  out-of-battery  firing  of  8"  lightweight  gun/howitzer  carriage  assembly  allowed  continuation  of  lightweight 
howitzer  development 

1.2  Successfully  mounted  and  Instrumented  a  large  caliber  gun  on  a  lightweight,  armored,  full  tracked  vehicle 

1.3  Model  to  predict  vehicular  dynamic  response  when  subjected  to  large  caliber  gun  recoil  forces  was  developed  and 
validated 

1.4  A  simple,  low  cost  range  control  device  was  successfully  tested  for  the  Field  Artillery  Rocket  System  »d»ich  will 
transition  to  Advanced  Development  under  P.E.  6363SH  in  FY  1982 

1.5  The  High  Explosive  (HE)  equivalence  of  Fuel  Air  Explosive  (FAE)  has  been  established  through  testing  against  frame 
and  concrete  structures  to  provide  a  baseline  for  optimizing  a  man-portable  system 

1.6  Performance  of  Vibrating  Beam  Gjyro  (VYRO)  increased  by  a  factor  of  four  offering  potential  breakthrough  of  low  cost, 
no  maintenance/calibration  device  for  a  variety  of  weapon  applications 

1.7  A  concept  for  the  application  of  technology  for  the  evolutionary  improvement  of  the  Improved  HAWIC  (IHAWK)  missile 
system  was  formulated  and  anechoic  chamber  testing  began 

1.8  Brassboard  Seeker  Design  for  a  Fire  and  Forget  Anti-Tank  Weapon  was  completed  and  fabrication  of  a  feasibility 
demonstration  model  was  initiated 

1.9  Technology  Assessment  on  chemical,  electromagnetic,  acoustic  and  mechanical  systems  as  riot  control  devices  was 
nearly  completed 

1.10  Feasibility  of  several  concepts  for  breaching  interior  walls  of  buildings  in  urban  environments  was  established 

1.11  Use  of  aqueous  foam  as  a  sound  pressure  level  reduction  (blast  hazard)  technique  was  unsatisfactory  and  the  work  unit 
was  terminated 

Automatic  Infrared  Target  Classification 

1.12  New  start  in  FY  1982. 

Pulse  Power  Technology 

1.13  Transferred  to  Directed  Energy  Technology  (P.E.  62768N)  in  FY  1982  and  reported  therein 
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I.  *Proqram  Element;  62332N  Title;  Strike  Warfare  Weaponry  Technology 

OoD  Mission  Area;  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Bas¥ 

Advanced  Weapon  Concepts 

1.14  New  start  planned  for  FT  1984 

Ship  Launched  Anti-Surface  Warfare  Technology 

1.15  Preliminary  experiments  Identified  practical  techniques  of  ootalning  starting  material  powders  for  fabricating 

Infrared  domes  for  use  In  high  Mach  number,  high  temperature  environments 

1.16  Tomahawk  weaponeerinq  estimates  were  completed  against.  combatant 

ship  classes 

1.17  Weaponeerinq  for  surface  platform  weapons,  5"  guns  and  Standard  Missile  (SM-l),  was  completed  versus 

1.18  Ballistic  tests  of  a,  > concept  In  5"/54  gun  showed  equal  muzzle  velocity  performance  to  that 

provided  by  M26  propeTlant  with  exceptionally  smooth  pressure  time  curves  and  much  lower  flame  temperature 

1.19  Phase  I  safety  and  vulnerability  testing  of  the  Initial  Low  Vulnerability  (LOVA)  propellant  charge  candidates  was 
completed  (supporting  work  In  gun  propellants  was  provided  by  PE  62331N,  Missile  Propulsion  Technology) 

1.20  Specification  for  the  programmable  multi>opt1on  fuze  target  detecting  device  was  completed  and  offers  Improved 
performance  and  reduced  logistic  cost 

1.21  Lethality  tests  of  projectile  delivered  M46  Submunltfons  against  simulated  missiles  In  topside  launchers  were 
compi eted 

1.22  Three  system  concepts  oriented  toward  upgrading  In-service  gun  systems  and  one  system  concept  for  a  long  range 
surface-to-surface  missile  were  defined  and  the  associated  critical  technologies  were  Identified  to  allow  sharper 
focus  of  program  efforts 

1.23  Analytical  model  for  predicting  rocket  motor  exhaust  blast  effects  on  surrounding  structures  was  completed  and 
experimental  results  were  documented 

Medlum/Lonq  Range  Surface-to-AIr  Technology 

1.24  Combined  with  Point  Defense  Against  Air  Targets  Technology  Into  a  project  entitled  Surface-to-AIr  Warfare  Technology 
In  FY  1982  and  reported  therein 


High  Powered  Radiation  Technology 

1.25  Transferred  to  Directed  Energy  Technology  (P.E.  62768N)  In  FY  1982  and  reported  therein 


t.  ‘ProqTaii  Element;  6?33?N  Title;  Strike  Warfare  Weaponry  Technology 

OoD  Mission  ^rea:  523  -  Engineering  Technology  Budget  Activitv:  1  -  Technology  ftase 

Air-to-Air  Warfare  Technology 

1.26  Jammer  pennttting  quick  determination 

1.27  Demonstrated  the  concept  of  a  modular  digital  guidance  and  control  system  suitable  for  application  to  a  range  of 
missions  and  changing  threat  situations 

1.28  __  concept  was  demonstrated  by  arena  firings  of  several  performance  parameter 
modifications  of  an  3-inch  diameter,  65  pound  design 

1.29  Simulated  aerodynamic  heating  tests  have  shown  superior  performance  of  hot-pressed  Spindel  Sidewinder  infrared 
domes 

1.30  Catalog  of  representative  scenes  of  several  terrain  and  sky  cloud  backgrounds  has  been  assembled  from  measurement 
data  to  provide  standardized  data  for  defining  sensor  sensitivity  goals 

1.31  Triservice  standard  plume  modeling  effort  has  been  established  which  will  reduce  proliferation  of  models 


1.32  Development  and  verification  of  ^  ""data  base  was  completed  and  classification 

using  Fourier  coefficients  and  moment  features  has  been  demonstrated  (coordination  is  maintained  wifB  PE  62712N, 
Surface  and  Aerosoace  Target  Surveillance) 

1.33  Advanced  anti-surface  seeker  competitive  study  efforts  resulted  in  selection  of  a  radar,  using  a 

echnique  to  achieve  required  range  and  azimuth  resolution  for'  technology 

feasibility  demonstration 

1.39  Testing  was  initiated  to  measure  the  Internal  blast  performance  of  material  in 

comparison  with  other _  materials 

1.35  Logic  requirements  have  been  determined  and  algorithms  have  been  identified, 

1.36  A  demonstration  model  hybrid  target  acquisition  system  has  been  built  which  combines  at  'radar  and 

transceiver  for  detecting  moving  targets  and  flight  test  measurements  have  been  made  on  target 
'background  and  signatures 

1.37  The  Advanced  Tactical  Inertial  iluidance  System  (ATIGS)  and  a  Synthetic  Aperture  Radar  have  been  selected  for 
integration  and  feasibility  demonstration  of  Improved  navigation  and  weapon  delivery  capaoility  in  PE  63306N, 
Advanced  AirJ.aunched  Air-to-Surface  Missile  Systems 

1.38  Small-scale  tests  have  indicated  that  burster  tube  material  is 

critical  to  fuel  air  explosive  distribution  without  preburn 


1 

t.  ‘Program  Element:  62332N 
OoD  Mission  Area:  523  -  Engineering  Technology 

Theater  Nuclear  Warfare 

1.39  New  start  planned  for  FV  1982 

Surface-to-Air  Warfare  Technology 

1.40  Evaluation  of  countermeasures  and  sea  state  effects  on  correlation  home-on-jam  concept  shows  potential  forf 

1.41  Completed  evaluation  of  coherent  on  receive  transmitter  concept  and  concluded  that  with  wide  area  defense  missjle 
trajeitory  constraints  it  is  not  competitive  in  performance  with  coherent  sources  for  power  levels  greater  than 

because  of  clutter  cancellation  problems 

1.42  OeveToped  and  validated  a  very  high  velocity  fragment  plate  penetration  model  accounting  for  the  fragment  shatter 
effect  which  occurs  at  very  high  impact  velocity 

1.43  Completed  evaluation  of  alternative  guidance  modes  for  an  advanced  point  defense  missile  showing  command  or  command 
inertial  to  active  terminal  as  the  most  viable  guidance  alternative  for  self  defense  needs 

1.44  Jntegrated  signal  generator  and  receiver  components  into  Radio  Frequency  (RF)  subsystem  breadboard  of  active  seeker 

1.45  Tbmpleted  definition  of  solid  cflcket  alternative  for  advanced  point  defense  system" 

1.46  Tested  and  established  characterization  of  an  SM-2.  with  safe  and  arm  and  warhead 

initiation  system 

1.47  Completed  laser  radar  flow  system,  signal  processing  electronics  design,  and  tracker  mount  mechanical  fabrication 
and  initiated  component  installation  in  a  trailer 

1.48  A  first  modeJ_  of  the  drlye  mechanism  for  a  mirror  track  antenna  system  was  demonstrated  and  preliminary  design  of 

the  mirror,  _  and  twist  reflector  antenna  was  completed  (coordination  was  maintained  with  PE  62712N, 

Surface  and  Aerospace  Target  Surveillance) 

1.49  Completed  failure  mode  effects  analysis^ _  for  incorporation  in  air  target  vulnerability  data  base 

1.50  Extended  axlsyrametric  non-airbreathing  configuration  code  to  MACH  8  and  completed  users  guide 

1.51  Published  the  FY  1982  Surface-Launched  Weaponry  Task  Area  Objectives  Document  to  summarize  the  results  of  the  Naval 
Sea  Systems  Command's  top  down  approach  in  technology  planning  for  surface-to-air  and  surface-to-surface  systems 


Title:  Strike  Warfare  Weaponry  Technology 
Budget  Activity:  1  -  technology  Base 
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1.  ‘Program  Element:  62332N 

OoD  Mission  Area:  523  -  Engineering  Technology 

2.  (U)  FY  1982  Program 


Title:  Strike  Warfare  Weaponry  Technology 
Budget  Activity:  1  -  Technology  Base 


Marine  Corps  Weaponry  Technology 


2.1  Establish  effect  of  muzzle  brake  on  accuracy  of  vehicle  mounted  gun  weapons 

2.2  Determine. practical i ty  of  imoroved  flame  weapon 

2.3  Evaluate  nrassboard  for  a  man-portable  Fire  and  Forget  Anti-Tank  Weapon 

2.4  Conduct  missile  on  launcher  evaluation  of  the  Improved  HAWK  (IHAWK)  missile  using  a  mul t i-functi on/fi re  control  radar 

2.5  Establish  feasibility  of  a  small  (hand  grenade  size)  fuel-air  explosive  weapon  for  urban  warfare 

2.6  Expand  the  Vehicle  Dynamic  Response  Model  to  include  LVTP-7  and  LVT(X)  class  vehicles 

2.7  Initiate  a  feasibility  investigation  for  employing  OARPA  developed,  advanced  shaped  charge  technology  into  the 
existing  DRAGON  Anti-Tank  Missile 

2.B  Examine  the  feasibility  of  employing  '  to  defeat 

enemy  armor  and  material 

2.9  Initiate  family  of  weapon  stations  investigation  for  integration  into  advanced  light  armored/amphibian  vehicles 
Automatic  Infrared  Target  Classification 

2.10  Format  iata  for  computer  input  and  examine  the  data  for  feature  extraction 

Advanced  Weapon  Concepts 

2.11  Project  F32.390  is  a  new  start  planned  for  FY  1984 
Ship  Launched  Anti-Surface  Warfare  Technology 

2.12  Jnvestigate  processing  techniques  for  producing  high  fracture  strength,  tough‘_  .and  optical  quality 

materials  for  thorough  mechanical  and  optical  testing  (transitioned  from  Category  6.1  Research 
"  materi  al  programs) 

2.13  Complete'  physical  and  functional  description. 

2.14  Initiate''  physical  and  functional  description  and  develop  damage  criteria  and 

vulnerabili^  dat.a 

2.15  Computerize  _Descriptive  Data  and  initiate  weaponeering  efforts 

2.16  Complete  performance  evaluation  of  stick  propellent  charges  in  5"/54  guns 

2.17  Complete  trade-offs  of  most  promising  technology  improvements  to  Close-In  Weapon  System  concept  and  establish 
technology  requirements  and  goals 
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I.  *Prograin  Element:  62332N  Title;  Strike  Warfare  Weaponry  Technology 

OoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technotogy  Ba'se 

2.18  Complete  obturator  band  design  handbook  for  ballistic  projectiles 

2.19  Demonstrate  selected  multi-option  fuze  target  detecting  device  candidate  _ 

2.20  Establish  baseline  design  and  fabricate  baseline  model  of  surface-to-surface 

2.21  Perform  experimental  rocket  motor  firings  with  Navy  missiles  to  validate  analytical  models  and  evaluate  thermal 
protection  materials  for  surrounding  shipboard  structures  and  launchers 

2.22  Initiate  seeker  concepts  capable  of  providing'”  _Jfor  surface-to-surface  missiles 

Alr-to-AIr  Warfare  Technology 

2.23  Conduct  rooftop  tests  of  targeting 

2.24  Complete  signature  measurement  of  special  airborne  target 

2.25  Complete  testing  of  low  cost  accelerometers  and  gyros  for  midcourse  guidance 

2.26  Develop  Infrared  Focal  Plane  Array  (IRFPA)  Camera  for  a  mosaic  seeker 

2.27  Complete  air-to-air  system  configuration  definition  for  fighter/attack  avionics  targeting  demonstration 

2.28  Coordinate  the  following  Advanced  Common  Interceptor  Missile  (ACIM)  concept  demonstration  efforts  with  the  Naval 
Sea  Systems  Command  and  MARCORPS: 

-  Assemble  breadboard  seeker  and  test 

-  Procure  breadboard  Inertial  Measurement  Unit  (IMU)  for  initial  evaluation 
Complete  initial  assessment  of  surface  launch  capability 

Continue  vehicle  and  ordnance  system  design 

Propulsion  efforts  to  he  coordinated  with  PE  62331N,  Missile  Propulsion  Technology  and  PE  63308N,  Alr-to-Air 
Missile  Technology  Demonstration 

2.29  Evaluate  aerodynamic  prediction  codes  for  airbreathing  missiles  and  document  efforts  on  axisymmetric  body  code 

2.30  Continue  development  and  evaluation  of  high  speed,  high  temperature  airframe  and  materials  Including  radomes 

Air-to-Surface  Warfare  Technology 

2.31  Complete  design  of  ‘fuze  concepts 

2.32  Fabricate  and  test  "Brassboard  active  optical  standoff  (proximity)  fuze  cgpcept 

2.33  Fabricate  and  perform  preliminary  roof-top  tests  of  brassboard  Dual  Mode 

Seeker 

2.34  CompTete  upgraded  design  of  Hybrid-  Target  Acquisition 

System  (HYTAS)  Concept 
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I.  *Proqram  Element:  62332N  Title:  Strike  Warfare  Weaponry  Technology 

OoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  base 

2.35  Demonstrate  the  feasibility  of  an  inertial  navigation  aided  high  resolution  synthetic  aperture  radar  (SAR)  for 
improveji  land  weapon  delivery  by  light  attack  aircraft 

2.36  Design  _  warhead  for  fabrication  and  testing 

2.37  Initiate  chamber/projectile  design  definition  for  a  high  performance  gun  concept 

2.38  Complete  design  of  low  observable  airbreathing  propulsion  airframe 

Theater  Nuclear  Warfare 

2.39  Establish  pro.iect  support  team;  initiate  liaison  with  related  groups  in  Navy  systems  offices  as  well  as  those  in 
Department  of  Energy,  SANDIA,  Army,  ard  Air  Force;  and  prepare  program  plan 

2.4D  Initiate  a  Phase  I  study'  '  and  investigate  power  sources  for 

permissive  action  links 

$urface-to-Ai r  Warfare  Technology 

2.41  Complete  evaluation  of  contractor  effor^ts  in  rocket/ramjet  comparison  for  wide  area  defense  missiles 

2.42  Complete  integration  tests  and  a  comparative  analysis  quantifying  the  advantages  of 

ordnance  for  Standard  Missile,  and  document  results 

2.43  Tnitiate  captive  flight  test  efforts  to  demonstrate  correlation  home-on-jam  guidance  and  control  for  wide  area 
defense 

2.44  Develop  improved  Lift/Orag  ratio  airframe  design  concept  for  a  hypersonic  wide  area  defense  missile 

2.45  Continue  fabrication  of  antenna/gimbal/control  and  development  of  high  power  transmitter  for  active  seeker 

2.46  Complete  evaluation  of  super  federated  modular  digital  missile  concepts  and  initiate  a  point  design  for  the  RlM-7/ 

AIM-7  system 

2.47  Complete  and  test  second  generation  mirror  track  antenna  drive  mechanism 

2.48  Complete  integration  and  laboratory  tests  of  laser  r  dar  system  and  initiate  limited  tracking  tests 

2.49  Develop  a  baseline  very  high  velocity  staged  warhead  concept 

2.50  Continue  to  maintain  and  update  air  target  vulnerability  data  base  by  performing  kill  criteria  analysis 
and  preparing  a  vulnerability  assessment 

3.  (0)  FY  1983  and  FY  1984  Planned  Programs 
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‘Program  Element:  62332N  Title;  Strike  Warfare  Weaponry  Technology 

Mission  Area;  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

Marine  Corps  Weaponry  Technology 

3.1  Complete  feasibility  demonstration  of  enhancing  mobility  and  firepower  of  the  Improved  HAWK  (IHAWk)  missile  system 
for  transition  to  PE  63318N 

3.2  Complete  feasibility  investigation  of 

.concept  for  defeating  enemy  armor  and  material 

3.3  Demonstrate  the  feasibility  of  a  OARPA  developed,  advanced  technology  shaped  charge  warhead  on  existing  DRAGON 
Anti-Tank  Missile 

3.4  Characterize  and  demonstrate  advanced  rate  sensor  (Vibrating  Beam  Gyro)  weapon  application 

3.5  Transition‘s  man-portable  fire  and  forget  anti-tank  weapon  to  Advanced  Development 

3.6  Demonstrate  Lightweight  155  mm  Howitzer 

3.7  Demonstrate  Wall  Breacning  Kit  for  military  operations  in  urban  terrain 

3.8  Demonstrate  LVTP  vehicle  armament  enhancement 

3.9  Design  and  evaluate  a  family  of  stabilized  weapon  stations  capable  of  accepting  a  wide  range  of  future  weapons  on 
light  armored/amphibian  vehicles 

Automatic  Infrared  Target  Classification 

3.10  Complete  development  of  signal  processing  concepts  and  algorithms  for  Ttlassi f ication  of  ship 

targets  "  *- 

Advanced  Weapon  Concepts 

3.11  Initiate  development  of  advanced  electro-optical  (ED)  technology  for  follow-on  electro-optical  weapons,  sensors, 
and  countermeasures 

Ship  Launched  Anti-Surface  Warfare  Technology 

3.12  Identify  practical  fabrication  routes  for  manufacturing  desired  missile  domes  and 

transfer  to  manufacturing  technology  project  in  Ff  1984  ^ 

3.13  Develop  physical  and  functional  descriptions  ^ 

3.14  Complete  weaponeering  efforts  against  ship  classes 

3.15  Complete  Phase  II  safety,  vuIneraliTJ  i  ty ,  and  performance  testing  of  low  vulnerability  propelling  charge 
configurations 

3.16  Complete  evaluation  of  multi-option  fuze  target  detection  device 

3.17  Complete  laboratory  and  functional  evaluation  of  baseline  surface-to-surface  adaptive  contact  fuze  model 
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I.  *Prograni  Element:  62332M 

OoD  Mission  Area:  523  -  Engineering  Technology 


Title:  Strike  Warfare  Weaponry  Technology 
Budget  Activity:  1  -  technolo^  BaTe 


3.18  Complete  revised  missile  exhaust  handbook  to  Include  guidelines  and  criteria  ^or  protecting  shipboard  structures 
and  missile  launchers 


Alr-to-Air  Warfare  Technology 


3.19 

3.20 

3.21 

3.22 

3.23 

3.24 

3.25 

3.26 

3.27 


Coherent  Frequency  Multi - 


Complete  feasibility  demonstration  of 
plexed  Radars  (CFHR)  for  targeting 
Evaluate  differential  canard  controlled  low-drag  airframe  modifications  to  improve  maneuverability  and  reduce  roll 
torques  as  an  AIM-9M  product  Improvement 

Assemble  Infrared  Mosaic  brassboard  seeker  and  develop  signal  processing  techniques 
Conduct  laboratory  demonstration  of  Improved  angular  resolution  home-on-jam  seeker 

Begin  testing  of  midcourse  and  terminal  guidance  hardware  for  the  Advanced  Common  Interceptor  Missile  concept 
Conduct  roof-top  tests  of  air-to-air  targeting  system  for  Fighter/ Attack  Avionics  Targeting  Demonstration 
Complete  air-to-surface  systeffl.c.onf Iguratlon  definition  for  Flghter/Attack  Avijjplcs  Targeting  Demonstration 

Characterize  target  signatures _  for  target/background  discrimination 

Perform  captive  flight  tests  of  advanced  Radio  Frequency  (RF)  Solid  State  Semi-actIve/Active  Mid  Course  and  Termlna 
Suldance  components 


Air-tu-Surface  Warfare  Technology 


3.28 

3.29 

3.30 


3.31 

3.32 


Develop  _  from  a  missile  platform^ 

for  transfer  to  HARPOON/Medlum. Range  Air  to  Surface  Missile  (MRASM)  product  improvements 
Fabricate  brassboard  and  test  Hybrid  ^  Target 

System  (HYTAS)  concept  ^ 

Develop  and  test  advanced  bomb  fuzing  components  such  as  terrain  sensors, 
bomb  fuze  aircraft  system  Improvements  ~ 

Initiate  Integration  and  demonstration  of  high  performance  gun  concept 
Perform  captive  flight  Jests  of 


Acquisition 
and  electric 


3.33  Fabricate  and  test  _  warhead 

3.34  Integrate  circuit  components  and  test 

3.35  Fabricate  and  test  models  of  Active  O^lcal  Standoff  (Proximity)  and  Passive  Radio  Frequency  Anti -Radiation  Missile 
(RF  ARM)  (Proximity)  Fuze  Concepts  with  potential  transfer  to  PE  63303N,  Electromagnetic  Radiation  Source 
Elimination  System  Technology 


I.  ‘Program  Element:  6?332N 

OoD  Mission  Area;  523  -  Engineering  Technology 

Theater  Nuclear  Warfare 


Title:  Strike  Warfare  Weaponry  Technology 
Budget  Activity:  1  -  technology  Bale 


3.35  Complete  Phase  I  Study 

3,37  Perform  a  155  mm  projectile  study 

Surface-to-Air  Warfare  Technology 


3.3B  Modify  a  Unified  Radome  Limits  (URLIM)  Computer  Code  to  include  rain  damage  and  infrared  domes,  define  Infrared 
(IR)  material  and  rain  damage  limits,  and  complete  radome  configuration  design  requirements  for  a  hypersonic 
missile 

T.TR  Identify  most  promising  candidates  to  orovide  improved  maneuverablity,  reduced  time  constant  missile  concept  and 
verify  performance  with  si*  degree-of-freedom  model  to  assess  impact  on  miss  distance  performance 

3.40  Oevelop  computer  codes  for  nredictinq  aerodynamic  coefficients  for  non-axi symmetric  airbreathinq  missiles 

3.41  Fabricate  and  test  a  beam-steerable  antenna  subsystem  on  a  full  scale  360  degree  roll  missile  mock-up  for 
application  to  very  high  velocity  Intercept  air  defense  encounters 

3.42  Design,  fabricate,  test,  and  evaluate  a  full-scale  very  high  velocity  staged  warhead 

3.43  Complete  home-on-jam  midcourse  guidance  efforts  and  captive  flight  tests  of  a  correlation  home-on-jam  guidance 
concept 

3.44  Integrate  low  oower  components  into  seeker _  and  complete  tests 

3.45  Complete  evaluation  of  modular  digital  guidance  for  RlM-7yAIM-7  application 

3.46  Integrate  low  oower  mirror  track  radar  components  into  a  test  bed,  complete  development  of 
active  components,  and  perform  field  tests 

3.47  Complete  Laser  Radar  field  testing  to  demonstrate 

3.48  Development  and  maintenance  of  approximate  a.:l  numerical  aeroprediction  codes  and  air  target  vulnerability  data 
bases  wil I  continue 

Changes  from  FY  1982  to  FY  1983 

3.49  Increase  in  funding  for  FY  1983  (+$9,488  thousand)  allows  reinitiation  of  planned  essential  technological  efforts 
in  air-to-air  targeting,  standoff  tactical  a1 r-to-surface  missiles,  conventional  air  delivered  ordnance,  surface- 
to-surface  missiles,  naval  gunnery,  theater  nuclear  weapons,  and  mobile  air  defense  projects  that  were  either 
eliminated  or  reduced  to  sub-critical  levels  as  a  result  of  the  Congressional  budget  cut  in  FY  1982.  Examples  of 
reinitiated  efforts  include: 

Initiate  contract  for  Air-to-Air  Fighter/Attack  Avionics  Targeting  Demonstration  hardware 

-  Rebuild  technical  expertise  in  fuel  air  explosive  ordnance,  binary  chemical  weapons,  and  aircraft  guns 
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I.  ‘Program  Element:  6233gN  Title:  Strike  Warfare  Weaponry  Technology 

OoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

-  Reinitiate  projects  in  warheads,  advanced  Forward  Looking  Infrared,  and  low  cost  guidance 

components 

Initiate  efforts  in  surface-to-surface  seekers  _ 

Restore  efforts  to  investigate  submunition  payloads,  ship  plate  breeching  mechanisms,  aerodynamic  shape 
improvements,  and  penetration  performance  of  Naval  projectiles 

Complete  testing  and  evaluation  of_laser  radar  hardware  for  multi-target  fire  control 
Restore  investigations  to  address  ~ 

Evaluate  the  missile  HAWK  air  defMse  system  for  Marine  Corps  application 

°  The  funding  increase  will  restore  Navv/Marine  Corps  unique  technology  to  efficacious  program  levels  in  the  following 
areas: 

-  Low  altitude  over  the  water  fuzing 
Directional  ordnance  systems 

Air  and  ship  target  vulnerability 
Lightweight  infantry  weapons 
Target  and  aimpoint  selectiye  guidance 
Countermeasure  resistant  guidance  and  radar 
Aerodynamic  prediction  codes 

Low  vulnerability  propelling  charges  forjflaval  gunnery 

data  bases  for  ships  and  aircraft 

-  “^frared  focal  plane  array  devices 

A.  (U)  Program  to  Completion:  This  is  a  continuing  program 
5.  (U)  Milestones:  Not  applicable 
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11.  Project:  F32-394 
Program  Element"!  62332N 

UoD  Mission  Area:  523  -  Engineering  Tectinology 


Title:  Air-to-Air  Warfare  Technology 
Title:  Strike  Warfare  Weaponry  Technology 
Budget  Activity:  1  -  Technolo^  BaTe 


(U)  DETAILED  BACKGRUUND  ANO  OESCRIPTIUN 

°  Supports  the  development  and  maintenance  of  technology  for  air-launcned  air-to-air  warfare  systems  in  the  areas  of 

guidance  and  control,  weapon-relata'^  targeting,  aerodynamics,  structures,  launchers,  warheads,  and  fuzes 
°  Investigates  critical  issues  related  to  targeting/weapon  control,  imedium/long  range  intercepts,  and  short-range  weapon 

technology  for  air-to-air  warfare 

°  Develops  and  maintains  techniques/data  bases  necessary  for  the  development  of  future  weapon  systems 

°  Technology  improvements  supporting  maneuvering  air  combat  are  directed  at  improved  heads-up  targeting  and  high  lethality 

short  time-to-target  missiles  with  an  increased  off-axis,  all-quadrant  engagement  capability 
°  Driving  threat  parameters  include  aircraft  and  missiles  with  ”  operational  flight 

capabilities,’  ' 

°  Specific  thrusts  being  addressed  include: 

Demonstration  of  technology  applicable  to  an  advanced  air-to-air  interceptor  missile  concept 
Development  of  mosaic  Infrared  (IK)  Focal  plane  arrays  for  advanced  seekers 
-  Development  of_Coherent  Frequency  Multiplex  Radar  (CFMR)  to  impr_gve  weapon  targeting  in  jamming  environments 
Evaluation  of  radar  technology 

Measurement  of  Infrared/Radio  Frequency  (IR/RF)  signatures  of  airborne  targets  and  backgrounds 
Evaluation  of  advanced  aerodynamic  configurations  and  control  concepts  for  missiles 
Development  and  evaluation  of  high  speed,  high  temperature  airframe  materials  including  radomes 
Demonstration  of  technology  applicable  to  fighter/attack  avionics  for  targeting 
^Development  of  semi-active/active  midcourse  and  terminal  guidance  components 

fuzes  for  improved  burst  point  control 
Evaluation  of  low-cost  accelerometers  and  gyros 

(U)  RELATED  ACTIVITIES 


Work  is  coordinated  through  the  Joint  Logistics  Commanders  Joint  Technical  Coordinating  (jroups  for  Munitions 
Effectiveness;  the  joint  Army,  Navy,  and  Air  Force  Propulsion  Committee;  the  Joint  Logistics  Commanders  Fuze  Management 
Jrganization;  the  Joint  Services  Guidance  and  Control  Committee;  and  Navy  Aerobal 1 i sties  Committee 

Further  coordination  is  effected  through  the  Weapon  Technology  Coordinating  Paper,  exchanges  of  planning  documents  and 
interservice  meetings,  and  the  Tripartite  Technical  Coordination  Program  (TTCP) 
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II.  Project;  F3i?-3^4 
Program  Element!  62332N 

OoU  Mission  Area;  Hi  -  Engineering  Technolog 


Title;  Air-to-Air  Warfare  Technology 
Title;  Strike  Warl'a re  Weaponry  Technolog 
Budget  Activity ;  1  -  technolo^  Base 


Efforts  in  this  program  are  closely  coordinated  with  ongoing  technology  efforts  under  PE  62331N,  Missile  Propulsion 
Technology;  PE  62633N,  Undersea  Warfare  Weaponry  Technology  (explosives  development,  effects,  and  safety);  and  PE  62761N, 
Materials  Technology 

Efforts  are  also  coordinated  with  technology  demonstration  efforts  under  P.E.  63308N,  Air-to-Air  Missile  Technology 
demon St rat  ion 


(U)  WOKk  PEPFORMEU  BY 


In-House  -  Naval  Weapons  Center,  China  Lake,  CA;  Naval  Urdnance  Station,  Indian  Head,  MU;  Naval  Research  Laboratory, 
iJashington,  DC;  Naval  Surface  Weapons  Center,  Dahlgren,  VA  and  White  Oak  Laboratory,  Silver  Spring,  MO;  David  W.  Taylor 
Naval  Ship  Research  and  Development  Center,  Bethesda,  MO 

Industrial  -  Denver  Research  Institute,  Denver,  CO;  Urumman,  Bethpage,  Long  Island,  NY;  Hughes  Aircraft,  Culver  City,  CA; 
HcDonnel 1-Douglas  Astronautics,  St.  Louis,  MO;  Texas  Instruments,  Dallas,  TX 

Academic  -  Applied  Physics  Laboratory,  Johns  Hopkins  University,  Laurel,  MO;  Ueorgia  Institute  of  Technology,  Atlanta, 


(U)  program  ACCOMPLISHMENTS  AND  FUTURE  PKOURAMS 
1,  (U)  FY  1981  and  Prior  Accomplishments 

I.l  Developed  a  jammer 


permitting  guick  determination 


1.2  Demonstrated  a  modular  digital  guidance  and  control  system  suitable  for  application  to  a  range  of  missions 

1.3  Arena  tested  concepts  to  evaluate  design  parameter  modifications  in  8-inch  diameter, 

6b-pound  size'design  '  ^ 

1.4  Performed  simulated  aerodynamic  heating  tests  of  materials 

offering  superior  performance 

1.5  Assembled  a  catalog  of  representative  scenes  of  several  terrain  and  sky  cloud  backgrounds  from  infrared  and  radio 
frequency  measurement  data 

1.6  A  baseline  missile  concept,  the  Advanced  Common  Interceptor  Missile  (ACIM),  was  proposed  for  a  joint  technology 
demonstration  to  demonstrate  utility  in  both  the  air  and  surface  launched  roles 

1.7  Transitioned  Charge  Coupled  Device  (CCD)  Seeker  for  Air-to-Air  missiles  to  P.E.  63308N 

1.3  Developed  ^signal  processing  techniques  for  F-14/AWli-9 

1.9  Developed'  techniques  used  in  AIM-7M  SPARTOlJ  and  AIM-54C  PHOENIX  missiles 
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II.  Project:  F32-394  Title:  Air-to-Air  Warfare  Tecnnology 

Program  Element!  62iiZU  Title:  Strike  iJarfare  Weaponry  Technology 

OoU  Mission  Area:  523  -  Engineering  Technology  Budget  Activi ty :  1  -  Technology  Base 

1.10  Demonstrated  Controlled  Pattern  Warhead  "’used  in  AIM-7M  SPAPKOW  and  AIM-9M 

SIDEWINDER  missiles  respectively  “ 

1.11  Demonstrated  Active  Optical  fuzing,  high  response  signal  processor,  and  gimbal  control  tracking  loop  used  in 
SIDEWINDER  missile 

1.12  Demonstrated_  _for  AIM-9M  SIDEWINDER  missile 

2.  (U)  FY  1982  Program 


Technology  for  Short  Range  Air-to-Air  Missiles 

2.1  Initiate  evaluation  of  differential  canard  control  configurations  as  a  means  of  improving  missile  maneuverabi 1 i ty 
and  reducing  roll  torques  and  drag 

2.2  Develop/evaluate  Infrared  Mosaic  Seeker  Technology 

2.3  Initiate  evaluation  of  Infrared  Charge  Coupled  Device  and  advanced  hybrid  arrays  matched  to  nonuniformity 
correction  electronics 

2.4  Design  and  begin  fabrication  of  Active  Optical  (CO2  Laser)  Heterodyne  Detection  Seekers 

2.5  Design  transceiver  brassboard  for  Scanning  Coherent  Optical  Fuze 

2.6  Perform  high  angle  of  attack  aerodynamics  measurements  for  air  breathing  missile  configurations 
Technology  for  Medium  to  Long  Range  Air-to-Air  Missiles 

2.7  Evaluate  a  solid  state  transmitter  to  provide  a  multi-target  capability 
2.3  Develop  a  Cassegrain  radio  frequency  antenna  for  small  diameter  missiles 

2.9  Investigate  super  federated  modular  digital  missile  technology  for  reduced  cost  and  manufacturing  complexity 

2.10  Pursue  multi -jammer  counter  countermeasures 

2.11  Perform  evaluation  and  end-game  analysis  of  aimable  ordnance  for  providing  improved  lethality 

2.12  0es1g«_  ^fuzes  for  Improved  burst  point  control 

2.13  Evaluate  thermal  structural  materials  for  long  range  high  speed  missiles 

2.14  Evaluate  advanced  aerodynamic  configurations  and  control  concepts  for  airbreathing  missiles 

2.15  Develop  lightweight  materials  and  structures  for  long  range,  high  speed  airbreathing  intercept  missile 

2.16  Continue  efforts  for  the  Advanced  Common  Interceptor  Missile  (ACIM)  concept  demonstration 

Assemble  and  test  breadboard  seeker 

Procure  breadboard  Inertial  Measurement  Unit  (IMU)  for  initial  evaluation 
Continue  vehicle  and  ordnance  system  design 
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II.  Project:  F32-394 
Program  Element:  62332N 

DoD  Mission  Area:  b23  -  Engineering  Technolog 


Title:  Air-to-Air  Warfare  Technology 
Title:  Strike  Warfare  Weaponry  Technolog 
Budget  Activi ty :  1  -  Technology  Base 


Coordinate  propulsion  efforts  being  conducted  under  PE  62331N,  Missile  Propulsion  Technology  and  PE  63308N, 
Air-to-Air  Missile  Technology  Demonstration 

Long  Range  and  Countermeasure  Hesistant  Targeting  Kadar  Technology 

2.17  Perform  rooftop  testing  of  _ transmitter/receiver 

2.18  Initiate  brassboard  fabrication  of  coherent  frequency  modulated  radar 

2.19  Design**  Transmit/Receive  modules 

2.20  Devel op  multi -sensor “  ^techniques 

2.21  Complete  air-to-air  system  configuration  definition  for  Fighter/Attack  Avionics  Targeting  demonstration 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

Technology  for  Short  Range  Air-to-Air  Missiles 

3.1  Complete  feasibility  demonstration  of  the  differential  canard  configuration  and  control  concept 

3.2  Complete  and  document  the  high  angle  of  attack  aerodynamics  measurement  program 

3.3  Continue  effort  on  IR  Focal  Plane  Array  seeker  technology  development 

3.4  Effort  will  continue  on  Scanning  Coherent  Optical  Fute  technology  development  including  counter  countermeasures 
techniques 

Technology  for  Medium  to  Long  Range  Air-to-Air  Missiles 


3.5  Complete  super  federated  modular  digital  missile  efforts  and  transition  technology 

3.6  Complete  Cassegrain  antenna  feasibility  demonstration  and  transition  technology 

3.7  Thermal  structural  evaluation  will  be  completed 

3.8  Multi-jammer  counter  countermeasure  technology  efforts  will  be  completed 

3.9  Complete  fuze  technology  efforts 

3.10  Complete  evaluation  of  metal  matrix  tail  structuraT”properties 

3.11  Complete  ind  document  advanced  aerodynamics  configuration  control  concept  evaluation  for  future  applications 

3.12  Initiate  efforts  on  technology  development _for  advanced  RF  guidance 

3.13  Initiate  efforts  to  de/elop_  transmitter  technology  for  air-to-air  seekers 

3.14  Initiate  efforts  on  advanced*  multi-mode  dome  technology 

3.15  Conduct  midcourse  and  terminal  guidance  testing  of  Advanced  Common  Interceptor  Missile  (ACIM)  demonstration 

hardware 
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II.  Project:  F32-394 
Program  Elementi  62i32N 

OoD  Mission  Area:  523  -  Engineering  Tecnnolog 


Title:  Air-to-Air  Warfare  Technology 
Title:  Strike  Warfare  Weaponry  Tecnnolog 
Budget  Activity:  1  -  Tecnnolog  Bale 


Long  Range  Countermeasure  Resistant  Targeting  Radar  Tecnnolog 


3.16  Technology  development  for  will  be  completed  and  ready  to  transition 

to  the  F-14/AWG-9  Radar  Improvement  Program 

3.17  Effort  oni  ^Coherent  Frequency  Multiplex  Radar  'CFMR)  transmit/receive  modules  will  be  complete 

and  technology  will  be  ready  for  transition 

3.18  Modify  test-bed  aircraft  for  installation  of  Fighter/ At tack  Avionics  Targeting  demonstration  air-to-air  system 
hardware 

3.19  Conduct  roof-top  tests  of  Fighter/Attack  Avionics  Targeting  air-to-air  system 

3.20  Complete  ai r-to-surface  system  configuration  definition  for  Fi ghter/ Attack  Avionics  Targeting  demonstration 

Comparison  with  FY  1982  Program: 


3.21  The  funding  increase  for  FY  1983  over  FY  1982  (+$2,623  thousand)  allows  reinitiation  of  planned  essential 
technology  efforts  in  air-to-air  targeting,  guidance,  IR  focal  plane  array,  missile  airframe  aerodynamics 
evaluation,  and  fuzing  projects  that  were  eliminated  or  reduced  to  sub-critical  levels  as  a  result  of  the 
Congressional  budget  cut  of  FY  1982.  Examples  of  reinitiated  efforts  include: 

-  Initiate  contract  for  air-to-air  Fighter/Attack  Avionics  Targeting  Demonstration  hardware 

-  Reinitiate  projects  in  low  cost  guidance  components 

-  Reinitiate  multi-sensor  targeting  investigations  and  counter  countennesure  guidance  technique 

-  Initiate  aerodynamic  codes  development  and  evaluation  of  airbreathing  missile  configurations 

-  Pursue  optical  scanning  fuze  technology  for  air-to-air  applications 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program 

5.  (U)  Milestones:  Not  applicable 

6.  (U)  Resources  (Dollars  in  Thousands) 


Project 

No. 

F32-3l)4 


Title 

Air-to-Air  Warfare  Technology 


FY  1981  FY  1982  FY  1983  FY  1984  Additional 

Actual  Estimate  Estimate  Estimate  to  Completion 

6,195  6,o4()  8,663  9,o63  Continuing 


Total 

Estimated 

Cost 

Continuing 


III.  Project:  F32-395 
Proijrdiii  Element: 

DoO  Mission  Area:  523  -  Engineering  Technology 
(U)  OETAILED  BACKGROUND  AND  DESCRIPTION 


Title:  Air-to- Surface  Warfare  Technology 
Title:  !>triice  Warfare  Weaponry  Technolo^ 
Budget  Acti vi ty :  1  -  Technology  Base 


Supports  the  development  and  maintenance  of  technology  for  air-launched  anti-surface  iveapons  in  the  areas  of  guidance, 
control,  weapon-related  targeting,  aerodynamics,  structures,  launchers,  warheads,  and  fuzes 

Addresses  improvement  of  conventional  free-fall  munitions  as  well  as  precision  guided  direct  and  standoff  weapons  that  can 
be  delivered  with  a  high  probability  of  aircraft  survival 

Pursues  technologies  to  provide  high  utility,  cost  effective  conventional  munitions  which  can  be  delivered  more  accurately 
and  with  positive  forward  air  control  for  close  air  support 

Lethality  against  large  or  hardened  targets  is  addressed  through  improvements  in  ordnance  and  through  investigations  of 
more  accurate  guidance  systems  with  both  target  and  aimpoint  selectivity 

Stresses  all-weather  attack  technology  with  major  emphasis  on  higher  utility  weapon  system  concepts  which  can  attack  both 
sea  and  land  targets,  including  air  defense  sites 

Addresses  weapon  associated  targeting/weapon  control  avionics  which  can  effectively  support  tactical  standoff  missiles  or 
conventional  ordnance  ^ 

Driving  threat  parameters  include  land  and  sea  targets  that  are  intensely  protectedl_ 

Specific  thrusts  being  addressed  include: 

Demonstrate  feasibility  of  an  inertial  laser  navigation  aided  high  resolution  synthetic  aperture  radar  for  improved 
land  and  sea  weapon  delivery  by  light  attack  aircraft_ 

Investigation  of  a  Hybri^  Target  Acquisition  System  (HfTAS)  Concept 

Evaluation  of  survivable  ^concepts 

Design  and  evaluation  of3hip  Target  Recognition  RE  and  IR  Guidance  Seekers 

-  Development  of  Dual  Mode'  Seekers 

Design,  fabrication,  and‘Testing  of  Active  Optical  and  Passive  RE  Anti-Radiation  Missile  Proximity  Fuze  Concepts 
Design,  fabricate,  and  test  JR  Focal  Plane  Array  for  Targeting 
Design,  fabricate,  and  test]]^  ^warhead 

-  Investigate  high  performance  gun  and  advanced  free  fall  ordnance  fuze  concepts 


(U)  RELATED  ACTIVITIES 


Work  is  coordinated  through  the  Joint  Logistics  Commanders  Joint  Technical  Coordinating  Groups  for  Munitions  Development; 
the  Joint  Service  Fuze  Management  Committee;  and  the  Navy  Aerobal li sties  Committee 
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III.  Project:  F  32- 395 
Program  Eleitent:  62332N 

DoD  Mission  Area:  523  -  Engineering  Technology 


Title:  Air-to-Surface  Warfare  Technology 
Title:  Strike  iJarfare  tJeaponry  Technolog 
Budget  Act  ivity:  1  -  Technology  Ba'ie 


°  Further  coordination  is  effected  through  the  OOU  Mission  Area  Sumnary  Technical  Coordinating  Papers  on  weapon  technology, 

exchange  of  planning  documents,  informal  interface  meetings  with  other  service  commands  and  laboratories,  and  the 
Tripartite  Technical  Coordination  Program  (TTCP) 

°  Efforts  in  this  program  are  closely  coordinated  with  ongoing  technology  efforts  under  PE  62712N,  Surface  and  Aerospace 

Target  Surveillance;  PE  62633N,  Undersea  Warfare  Weaponry  Technology  (explosives  development,  safety,  and  effects);  and  PE 
62761N,  Materials  Technology  (tactical  portions) 

■’  Efforts  in  the  program  are  also  coordinated  with  technology  demonstration  efforts  under  PE  63303N,  Electromagnetic 

Radiation  Source  Elimination  System  Technology;  and  PE  63306N,  Advanced  Air-Launched  Air-to-Surface  Missile  Systems 

(U)  WORk  PERFORMED  BY 

°  Ih-House  -  Naval  Weapons  Center,  China  Lake,  CA;  Naval  Avionics  Center,  Indianapolis,  IN;  Pacific  Missile  Test  Center, 
Pt.  rtugu,  CA;  Naval  Surface  Weapons  Center,  Dahlgren,  Va  and  White  Oak  Laboratory,  Silver  Spring,  MD 

°  Industrial  -  Bendix,  Phoenix,  AZ;  Emerson  Electric,  St.  Louis,  MO;  Nielson  Engineering  and  Research,  Palo  Alto,  CA 

°  Academic  -  None 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 


1.  (C)  FY  1981  and  Prior  Accomplishments 


using  Fourier  coefficients  and 


1.1  Classification  __^has  been  demonstrated  using  Fourier  coefficients  and 

moment  features" 

1.2  Internal  blast  model  was  expanded  to  include  metals  as  fuels 

1.3  Combined’  _  targeting 

censors  TISmonstrated  that  ground  targets  could  be'acquired  in  both  Radio  Frequency  (RF)  and  Infrared  (IR)  at  ranges 

1.4  "5urvivable  fuze  modules  performed  successfully  in  four  moderate  hard  target  penetration  tests  " 

1.5  technology  transitioned  to  Medium  R^ge  Air-to-Surface  Missile  (MRASM)/TOMAHAWK 

1.6  __ transitioned  to  TOMAHAWK 

1.7  Tldvanced  TacUcal  Inertial  Guidance  System  (ATIGS)  ring  laser  gyro  technology  transitioned  to  MRASM 

1.8  'warhead  design  was  transferred  to  TOMAHAWK  as  a  backup  warhead 

1.9  jSir  burst  fuze  technology  was  demonstrated  for  the  Fuel  Air  Explosive  (FAE-II)  ordnance  system 

1.10 1  ^warhead  and  fuze  technology  transferred  to  CBU-59  (Anti-Personnel  Anti- 

Material]  ordnance 


Ill,  Project:  F32-395 
Program  Element:  62332N 

OoD  Mission  Area:  5Z3  -  Engineering  Technolog 


Title:  Air-to- Surface  Warfare  Technology 
Title:  Strike  Warfare  Weaponry  Vechnolog 
Budget  Act i vi ty :  1  -  Technology  Base 


l-ll  transitioned  to  the  A-6E  Target  Recognition 

Attack  Multisensor  (TRAM)  Forward  Looking  Infrared  (FLIR) 

1.12  _ltransitioned  into  the  guidance  seeker  for  AGM-65D  (MAVERICK) 

1-13  transferred  to  the  A-6E  Conversion  in  lieu  of  procurement  (CHOP)  A?(- 

Tleather  Standoff  Attack  Control  System 

1.14  Micrad  all  weather  land  and  sea  seeker  technology  transitioned  to  P.E.  63306N 

1.15  Ship  and  land  target  warhead  for  standoff  Air-to-Surface  missiles  transitioned  to  P.E.  63306N 


2.  (U)  FY  1982  Program 


Technology  for  Standoff  Air-to-Surface  Missiles 

2.1  Investigate  infrared  (IR)  and_radio  frequency  (RF)  missile  seekers  capable  of 

2.2  Establish  _warhead  design 

2.3  Design  high”shock-surv1vable  modules 

2.4  Fabricate  and  test  a  Land/Sea  Opticaf” Standoff  Fuze  brassboard  model 

2.5  Fabricate  and  test  low  observable  airframe  models 

2.6  Investigate  Passive  RF  Anti-Radiation  Missile  fuze  concepts 

2.7  Develop  improved  midcourse  guidance  components 

Technology  for  Freefall  Ordnance 


2.8  Investigate  Bi-Modal  Fuel  Air  Explosive  Weapon  Concepts  for  high  utility  ordnance 

2.9  Define  improved  bomb  fuzing  concepts  for  improved  reliability,  safety,  and  utility 

2.10  Upgrade  aircraft/weapon  interface  launch  dynamic  codes  to  predict  separation  trajectories  and  captive  air  loads 

2.11  Investigate  improved  Safe  and  arm  device  concepts 

2.12  Initiate  chamber/projectile  design  definition  for  a  high  performance  gun  concept 
Air-to-Surface  Targeting  Technology 


2.13  Investigate  advanc^  Focal  Plane  Array  Forward  Looking  Infrared  (FLIR)  technology  for  targeting 

2.14  Continue  to  pursue'  "targeting  technology  and  concepts 

2.15  Initiate  developmenl  efforts)  ^ 

2.16  Complete  Synthetic  Aperture  Sadar  (SAR)  updated  inertial  guidance  feasibility  demonstration 


Title:  Air-to-Surface  Warfare  Technology 
Title;  Strike  Warfare  Weaponry  Technology 
Budget  Activity:  1  -  Technology  Sa'se 


III.  Project:  F32-395 
Program  Element;  62332N 

OoO  Mission  Area:  523  -  Engineering  Technology 
3.  (0)  FY  1983  and  Py  1984  Planned  Programs 

Technology  for  Standoff  Ai r-to-Surface  Missiles 

3.1  Complete  efforts^  for 

transition  to  Medium  Range  Anti-Snip  Miss.ile  (MRASM)  and  HARPOON  respectively 

3.2  Complete  the  fabrication  and  testing  of  warheads 

3.3  Fabricate  and  perfonn  component  testing~of  modules  ,  _ 

3.4  Design,  fabricate,  and  test  a  feasibility  model  of  an  active  optical  standoff  (PROXIMITY)  fuze  concept 

3.5  Design,  fabricate  and  test  breadboard  models  of  a  passive  RF  anti-radiation  fuze  concept 

3.6  Perform  captive  flight  tests  of  advanced  guidance  system  components 

3.7  Initiate  a  new  effort  to  measure  and  define  Airbreathing  Missile  Aerodynamics  for  non-circular  cross  section 
ai  rfraines 

3.8  Initiate  technology  development  for  an  advanced  high  utility  warhead 
Technology  for  Freefall  Ordnance 

3.9  Complete  design,  fabrication,  and  testing  of  biraodal  fuel  air  explosive  concepts  for  transition  to  engineering 
development 

3.10  Complete  the  design,  fabrication,  and  evaluation  of  improved  bomb  fuzing  components  and  ready  for  transition  to 
engineering  development 

3.11  Develop  aircraft  stores  launch  dynamics  codes  for  the  transonic  speed  regime 

3.12  Incorporate  improved  safe  and  arm  components  and  technology  into  bomb,  projectile,  and  missile  fuzes 

3.13  Initiate  integration  and  demonstration  of  a  high  performance  gun  concept 

3.14  Fabricate  and  test  "warhead 

Air-to-Surface  Targeting  Technology 

3.15  Design,  fabripate,  and  initiate  testing  of  Focal  Plane  Array  Forward  Looking  Infrared  (FLIR) 

3.16  Complete  the  technology  development  and  ready  for  transition 

3.17  Fabricate  an3  perform  initial  testing  of  a  Hybrid'  Target 

Acquisition  System  (HYTAS)  Concept  — 

3.18  Initiate  efforts  to  devejop  Synthetic  Aperture  Radar  (SAR)  techniques 

3.19  Initiate  development  ofj  algorithms 
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III.  Project:  F32-395 
PrograiTi  Element;  62332N 

3o0  Mission  Area:  523  -  Engineering  Technology 


Title:  Air-to-Surface  Warfare  Technology 
Title:  Strike  ttarfare  iJeaponry  Technology 
Budget  Activity:  1  -  Technology  Base 


Comparison  with  FY  1982  Program: 

3.20  The  funding  increase  for  FV  1983  over  FY  1982  (+$2,161  thousand)  allows  reinitiation  of  planned 
technology  efforts  in  Standoff  Tactical  Air-to-Surface  Missiles  and  air  delivered  conventional  ordnance, 
of  projects  to  be  reinitiated  include: 

-  Rebuild  technical  expertise  in  fuel  air  explosive  ordnance,  binary  chemical  weapons,  and  aircraft  guns 

-  Reinitiate  projects  in_  'warheads  and  advanced  Forward  Looking  Infrared  (FLIR) 

-  Evaluate  low  cost  improvements  to  bomb  fuzing 


4.  (U) 

5.  (U) 

6.  (U) 

Project 

Program  to  Completion:  This  is  a  continuing  prograt.i 

Milestones:  Not  applicable 

Resources  (Dollars  in  Thousands) 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

F32-395 

Ai r-to-Surface  Warfare  Technology 

'4;9T3 

3, in’ 

5,332 

5,325 

Additional 
to  Completion 
Continuing 


essential 

Examples 


Total 

Estimated 

Cost 

Continuing 
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Project:  F  3  2- 399 
iram  ElementT  62332N 

Mission  Area:  523  -  Engineering  Technology 
OETAILED  BACKGROUND  AND  DESCRIPTION 


Title:  Surface-to-Ai r  Warfare  Technology 
Title:  Strike  Warfare  Weaponry  Technolo^ 
Budget  Activi ty :  I  -  Technology  Base 


Supports  the  development  and  maintenance  of  technology  for  surface-launched  Anti-Air  Warfare  (AAW)  systems  in  the  areas 
of  Guidance  and  Control,  Missile  Fire  Control,  Aerodynamics  and  Structures,  Fuzes,  Warheads,  and  Target  Vulnerability 
Investigates  critical  technology  issues  related  to  specific  generic  system  design  concepts  for  new  and  improved  surface- 
launched  Anti -Air  Warfare  (AAW)  systems 

Develops  and  maintains  techniques/data  bases  necessary  for  the  development  of  future  weapon  systems 
Driving  threat  parameters  include  the  multiplicity  of  launch  platforms. 


Self  Defense 


An  assessment  of  the  cost,  risk,  and  performance  compromises  of  employing  the  Advanced  Common  Intercept  Missile 
(ACIM)  concept  versus  a  surface  Navy  unique  solid  rocket  concept  in  a  surface  launched  point  defense  role 
Demonstration  of  technology  for  a  mirror  track  radar  multiple  target  fire  control  conceut__ 

Demonstration  of  technology  for  an  active  seeker  "which  would  be  immune  to 

standoff  countermeasures 

Area  Defense 


Development  of  multi-mode  guidance  options  for  a  STANDARD  Missile  in  conjunction  with  the  Multimode  Guidance 
Program,  P.E.  63318N 

Investigation  and  demonstration  of  concepts  to  reduce  STANDARD  Missile  time  constant  and  increase  maneuverability 
at  altitude 

-  Demonstration  of  a  a  candidate  for  the  next  STANDARD  Missile  (SM-2)  upgrade 

Wide  Area  Defense 

Development  of  midcourse  and  terminal  guidance  for  a  far  term  hypersonic  missile 
Development  of  high  lift  to  drag  ratio  airframe  concepts  for  hypersonic  missile 
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IV.  Project:  F32-399 
Proyrdin  Elementl  6Z332N 

UoO  Mission  Area:  523  -  Engineering  Technology 


Title:  Surface-to-Ai r  Warfare  Technology 
Title;  Strike  Warfare  Weaponry  Technology 
Bodget  Activity:  1  -  Technology  Base 


Development  of  fuze,  warhead,  and  target  vulnerability  concepts  to  address  problems  associated  with  very  high 
velocity  intercepts 


Generic  Efforts 


Development  of  a  Surface-Launched  Weaponry  Task  Area  Objectives  document  which  provides  a  top  down  approach  in 
technology  planning 

Demonstrate  a  Laser  Radar  fire  control  system  capable  of  very  accurate  target  tracking 
Development  and  maintenance  of  aerodynamics  prediction  codes  and  Air  Target  Vulnerability  data 

(U)  RELATED  ACTIVITIES 

°  Related  work  is  carried  out  by  the  U.S.  Army  and  Air  Force  under  P.E.  623D3A  and  62602F 

°  Work  is  coordinated  through  the  Joint  Logistics  Commanders  Joint  Technical  Coordinating  Groups  for  Munitions  Development 
and  Munitions  Effectiveness;  the  Joint  Army,  Navy,  NASA  and  Air  Force  Committee  on  Propulsion;  the  Joint  Logistics 
Commanders  Fuze  Management  Organization ;  and  the  Joint  Services  Guidance  and  Control  Committee 
“  Further  Coordination  is  effected  through  the  Weapon  Technology  Coordinating  Paper,  exchanges  of  planning  documents, 
interservice  meetings,  and  the  Tripartite  Technical  Coordination  Program  (TTCP) 

°  Efforts  in  this  project  are  also  closely  coordinated  with  other  projects  within  P.E.  62332N,  Strike  Warfare  Heaponry 
Technology  and  with  ongoing  technology  efforts  under  P.E.  6233IN,  Missile  Propulsion  Technology;  P.E.  627I2N,  Surface  and 
Aerospace  Target  Surveillance;  P.E.  62633N,  Undersea  Warfare  Weaponry  Technology  (explosives  development,  effects  and 
safety),  and  P.F.  62761N,  Materials  Technology  (tactical  portions)  as  well  as  with  those  programs  currently  in  advanced 
and  engineering  development  in  the  surface- launched  anti-air  warfare  weapons  areas 

(U)  WORK  PERFORMED  BY 


In-House  -  Naval  Surface  Weapons  Center,  Danigren,  VA  and  White  Oak  Laboratory,  Silver  Spring,  MD;  Naval  Weapons 
Center,  China  Lake,  CA;  and  Pacific  Missile  Test  Center,  Point  Mugu,  CA 
Industrial  -  None 

^ademic  -  Johns  Hopkins  Uni  vers  ity/AppI  led  Physics  Laboratory,  Laurel,  MD;  New  Mexico  Institute  of  Mining  and 
Technology,  Socorro,  NM 
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IV.  Project:  F32-399  Title:  Surface-to-Air  Warfare  Technology 

Program  Element!  623'32N  Title:  Strike  Warfare  lileaponry  Technology 

DoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 

Self  Defense 

1.1  Developed  and  documented  a  generic  self  defense  missile  system  design  concept  with  command  or  command  inertial 

raidcourse  and  active  terminal  homing  and  defined  the  trajectories  which  such  a  missile  would  have  to  fly  to  avoid 

ma inbeam  jamming 

1.2  A  baseline  missile  concept  for  the  generic  surface  launched  self  defense  role  was  Identified  as  the  Advanced  Common 
Interceptor  Missile  (ACIM),  and  has  resulted  in  a  proposal  for  a  joint  technology  demonstration  of  the  Advanced 
Common  Interceptor  Missile  concept  in  air  and  surface  launched  roles 

1.3  Developed  a  generic  system  design  concept  for  a  system  capable  of  defending  the  Fleet  from  the  high  angle  threat 

1.4  The  first  model  of  the  drive  system  for  a  mirror  track  radar  was  tested  and  found  to  have  less  rigidity  than 

required;  a  redesign  was  performed  to  provide  greater  structural  rigidity 

1.5  Tested  an  experimental”  for  an  active  seeker’ 

1.6  Fabricated  memory  and  input/output  modules  and  conducted  a  hardware  In  the  loop  simulation  of  a  federated  modular 
digital  missile  guidance  concept 

1.7  Assessed  the  required  airframe  characteristics  for  an  advanced  surface  launched  self  defense  missile  and  defined  a 
solid  rocket  alternative  to  the  Advanced  Common  Interceptor  Missile  concept 

Area  Defense 

1.8  Performed  system  level  tradeoffs  and  identified  dual  mode  _Jguidance,  pulsed  rocket  motors  and 

discarding  radomes  as  areas  holding  promise  for  improved  hi^  altitude  performance  ^ 

1.9  Performed  tests  and  characterized  a  baseline  design  _^in  a  STANDARD  Missile  size  and 

completed  models  necessary  for  conducting  sensitivity'and  comparative  tradeoff  studfes 

Wide  Area  Defense 

1.10  Performed  mission  evaluation  showing  need  for  hypersonic  missile  interceptor  velocities  to  counter  threats  in  the 

year  2000  and  beyond  ^ 

1.11  Performed  and  documented  multimode  compatibility  measurements  of  _ multimode  seeker 
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IV.  Project:  F32-399 
Program  Element"!  62332N 

UoO  Mission  Area:  523  -  Engineering  Technology 


Title:  Surface-to-Air  Warfare  Technology 
Title:  Strike  Vlarfare  Weaponry  technoloci.y 
Budget  Activity:  1  -  Technology  Base 


1.12  Developed  a  closed  loop  simulation  and  defined  performance  limits  of  home-on-jam  midcourse  and  defined  the 
performance  requi  rements_ 

1.13  Evaluated  countermeasures  and  sea  state  effects  on  Correlation  Home-on-Jam  concept  showing  that  the  system  has  the 
potential  to  provide’ 

1.14  Completed  wind  tunnel  tests  and  analyzed  and  published  results  of  integral  rocket  supersonic  ramjet  investigations 

1.15  Tested  staged  velocity  enhancement  warhead  concepts  showing  a  potential  20-251  fragment  velocity  enhancement 

1.16  Designed  and  tested  an  analog  phase  shifter  for  a  beam  steering  antenna  and  identified  candidate  fuze  waveforms 
capable  of  performing  over  a  broad  range  of  t^get-lnterceptor  closing  velocities 

1.17  Developed  and  validated  a  very  high  velocity"”  plate  penetration  model 

which  accounts  for  fragment  shatter  ' 

1.18  Conducted  full-scale  tests  of  annular  warheads  which  would  be  compatible  , 


Generic  Program 

1.19  Developed  and  published  an  FY  1982  Surface-Launched  Weaponry  Technology  Task  Area  Objectives  document  summarizing 
the  Naval  Sea  Systems  Command's  top  down  approach  in  technology  planning  for  surface-launched  weapons  systems 

1.20  Completed  laser  radar  flow  system,  signal  processing  electronics  design  and  tracker  mount  mechanical  fabrication 

1.21  Extended  axisymmetric  non-alrbreathfng  conf iguration  approximate  aerodynamics  code  to  Mach  8  and  completed  users 
guide. 

1.22  Maintained  and  updated  air  target  vulnerability  data  base  by  performing  a  flight  simulation  and  kill  criteCjIa 

definition  ^nd  a  detailed  failure  mode  effectiveness  analysis'”  j 

L.  - 

2.  (0)  FY  1982  Program 

Sel f-Defense 


2.1  Validate  the  need  for  advanced  self  defense  system  and  quantify  the  cost/perforroance  tradeoffs  of  comraonal.ty  for 
Advanced  Common  Intercept  Missile  (ACIM)  concept  and  a  solid  rocket  alternative  (efforts  are  coordinated  with  PE 
62331N,  Missile  Propulsion  Technology  and  PE  63308N,  Air-to-AIr  Missile  Technology  Demonstration) 

2.2  ,_£ontinue  fabrication  of  antenna/gimbaj/control  and  development  of  high  power  transmitter  for  active  seeker 

2.3  'Complete  evaluation  of  super  federated  modular  digital  missile  concept  and  Initiate  a  point  design  for  the  RlM-7/ 

AIM-7  system 
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Title:  Surf ace- to- Air  Warfare  Technology 
Title:  StrUe  Warfare  Weaponry  fechnolo^ 
Budget  ActTvTtyl  1  -  Technolo^  Base 


2.4  Complete  and  test  second  generation  mirror  track  antenna  drive  mechanism  and  initiate  counter-countermeasures  (CCM) 
analysis  of  the  mirror  track  system 

2.5  Collect  target  signatures  at  the  encounter  simulation  laboratory  and  verify  fuze  air  target  analogs 


Area  Defense 

2.6  Update  area  defense  system  design  concepts  and  coordinate  efforts  addressing  discarding  radomes  and  pulsed  motors 

to  quantify  the  overall  system  impact  of  these  concepts  ^ 

2.7  Coordinate  with  multimode  guidance  program  and  initiate  effort  looking  at  long  term  options  to  integrate _ 

Jfor  advanced  area  defense  missiles 

2.8  Initiate  effort  to  identify  and  explore  alternative  concepts  to  provide  improved  maneuverability  and  reduced 
missile  time  constant  at  altitude  foc_advanced  area  defense  missiles 

2.9  Complete'  integration  tests  and  a  comparative  analysis  quantifying  the  advantages  of  the 

for  STANDARD  Missile 


Wide  Area  Defense 

2.10  Initiate  investigation  of  Infrared  (IR)  seeker  feasibili_iy  for  a  hypersonic  wide  area  defense_miss11e 

2.11  Initiate  definition  of  home  on  jam  midcourse  algorithms  for  a  hypersonic  wide 

area  defense  missile  concept 

2.12  Initiate  captive  flight  test  effort  to  demonstrate  correlation  home  on  jam  concept 

2.13  Develop  improved  Length/Oiameter  (L/0)  airframe  design  concept  for  a  hypersonic  Wide  Area  Defense  Missile 

2.14  Complete  baseline  very  high  velocity  (VHV)  vulnerability  assessment  model 

2.15  Complete  component  development  for  a  beam  steerable  fuze  antenna 


Generic  Program 


2.16  Complete  integration  and  laboratory  tests  of  laser  radar  system  and  perform  limited  tracking  tests  to  conclude  the 
program 

2.17  Continue  development  of  nonaxi symmetric  airbreathing  approximate  aerodynamics  prediction  code  _ 

2.18  Prepare  a  vulnerabi  lity  assessraentP  _^nd  perform  a  kill  criteria  ana1ysis[_  _ ^ 
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IV.  Project: 


Program  Element: 
DoD  Mission  Area: 


f:2-399 
■5J3I2N 


523  -  Engineering  Technology 


Title:  Surface-to-Air  Warfare  Technology 
Title:  Strike  Warfare  Weaponry  Technolo^ 
Budget  Activity:  1  -  technology  Base 


3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

Self  Defense 

,.Low  power  components  into  seeker 


'and  complete  development  and 


3. 1  Integrate  _ 

testing  of_  ' 

3.2  Complete  evaluation  of  modular  digfTal  missile  guidance  for  RIM-7/AIM-7  application 

3.3  Integrate  low  power  mirror  tr^ck  radar  components  into  a  test  bed  and  complete  development  and  testing; _ 

3.4  Complete  development  of  kill  assessment  algorithms 

3.5  Pursue  technology  demonstration  of  Advanced  Common  Interceptor  Missile  addressing  a  surface-launched  version  in 
conjunction  with  the  Naval  Air  Systems  Command 

3.6  Perform  at-sea  tests  to  verify  fuze  target  clutter  prediction  models 

Area  Defense 

3.7  Continue  investigation  of  critical  technology  issues  for  an  advanced  dual  mode  guidance  area  defense  seeker 

3.8  Identify  most  promising  candidates  to  provide  improved  maneuveraPi 1 ity ,  reduced  time  constant  concept  and  verify 
performance  with  6  degree  of  freedom  model  to  assess  impact  on  miss  distance  performance 

Wide  Area  Defense 

3.9  Complete  infrared  feasibility  performance  analysis  and  evaluate  cooling  techniques  for  an  infrared  seeker  for  a 

hypersonic  Wide  Area  Defense  Missile  ^ 

3.10  Complete  Home-on-Jam  (HOJ)  midcourse  efforts  and__  ^jdefinition  for  a 

hypersonic  missile  ' 

3.11  Complete  captive  flight  tests  of  correlation  Home-on-Jam  concept 

3.12  Complete  radome  rain  damage  code  and  preliminary  configuration  design  for  a  hypersonic  Wide  Area  Defense  Missile 

3.13  Conduct  large  scale  tests  of  baseline  Staged  Very  High  Velocity  warhead  and  conduct  warhead  tests  at  elevated 
temperatures 

Generic  Program 

3.14  Update  and  publish  Surface-Launched  Weaponry  Technology  Task  Area  Objectives  document  as  guidance  for  planning  FY 
1984  programs 
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IV.  Project:  F32-399 
Proaram  Eleiiientl  62332N 

DoD  Mission  Area:  5^3  -  Engineering  Technolog 


Title:  Surface-to-Ai r  Warfare  Technology 
Title:  Strike  Warfare  Weaponry  Technol^ 
Budget  Activity:  1  -  Technology  Ba'se 


3, IS  Development  and  maintenance  of  the  approximate  and  numerical  aeroprediction  codes  and  air  target  vulnerabllty  data 
base  wi 1 1  continue 


Comparison  with  FY  1982  Program: 

3.16  Increase  in  funding  for  FY  1983  ($+1,195  thousand)  allows  reinitiation  of  planned  essential  technology  efforts  in 
wide-area  defense,  area  defense,  and  point  defense  projects  that  were  either  eliminated  or  reduced  to  sub-critical 
levels  by  the  Congressional  budget  cut  in  FY  1982.  Examples  of  projects  to  be  reinitiated  or  restored  to 
efficacious  program  levels  include: 

-  Complete  the  evaluation  of  laser  radar  and  mirror  track  radar  multi-target  fire  control  hardware 

-  Initiate  counter  countermeasure  investigations  of  wide  area  defense  terminal  seekers  and  long  range  data  links 

-  Initiate  investigation  of  ordnance  systems  compatible  with  airbreathing  ordnance 

-  Initiate  waveform  optimization  for  very  high  velocity  intercept  fuzing 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program 

5.  (U)  Milestones:  Not  applicable 

6.  (ij)  Resources  (Dollars  in  Thousands) 

Total 

Project  FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

No.  Title  Actual  Estimate  Estimate  Estimate  to  Completion  Cost 

F 32- 399  Surface-to-Ai r  Warfare  Technology  3,369*  5,7^8  fi,323  f,ll9  Continuing  Continuin 


Additional 


Total 

Estimated 


Estimate  Estimate  Estimate  to  Completion  Cost 


3,369^  5,7^8  3,333  7,1 19  C'o'ntinuing 


Continuing 


Includes  $5,916  in  Project  F32-392,  Medium/Long  Range  Surf ace-to-Ai r  Technology,  that  was  combined  with  this  project  in  FY 
1981. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  62542N  Title;  Nuclear  Propulsion  Technology 

OoD  Mission  Area:  5^3  -  Engineering  Technology  Budget  Activity:  1  -  technology  Base 


(U)  RESOURCES  {PROJECT  LISTING):  (Dollars  in  Thousands) 

Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TUTKir  FOR  PROGRAM  ELEMENT 

44.di9 

58,?3-5  ■ 

Continuing 

Continuing 

F42-441 

Submarine  Nuclear  Propulsion 

14,400 

15,183 

19,000 

19,000 

Continuing 

Continuing 

F42-442 

Surface  Ship  Nuclear  Propulsion 

10,000 

8,190 

9,000 

9,000 

Continuing 

Continuing 

F42.443 

Multipurpose  Nuclear  Propulsion 

20,239 

24,203 

25,624 

30,735 

Continuing 

Continuing 

({/)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED 


°  Element  funds  a  comprehensive  research  and  development  program  directed  toward  the  development  and  application  of 

advanced  technologies  for  potential  use  in  naval  nuclear  propulsion  plants. 

°  Program's  objectives  include  applying  advanced  technology  to  improve  performance  of  the  propulsion  plant  and  its 
components;  while  also  providing  greater  plant  simplicity,  standardization  and  operating  life. 

°  Other  objectives  include  increasing  the  reliability  of  the  plant  and  its  components  while  developing  reactor  plant 

equipment  which  is  easy  to  maintain  with  reduced  operating  noise,  space  and  weight  requirements. 

(0)  BASIS  FOR  FY  1983  RDT&E  REQUEST 

”  Research  and  development  efforts  will  include  work  in  reactor  plant  material  development  and  testing,  reactor  plant 

refueling  and  servicing  technology,  radiation  control,  shielding  design  and  fabrication,  steam  generator  technology  and 
development  of  advanced  design  reactor  instrumentation  and  control  systems. 

°  Reactor  plant  mechanical  components  will  be  designed  and  tested  in  order  to  achieve  better  performance,  extend  the 

service  life,  and  reduce  detectable  radiated  noises.  ^  ^ 

"  Work  on  improved  steam  plant  water  chemistry  control  methods _  vill  be  conducted 

while  work  on  advanced  design  instrumentation  and  control  equipment  with  improved  accuracy,  reliability,  reduced  space, 
weight  requirements  and  increased  resistance  to  noise  will  continue. 

°  The  Increase  In  funds  in  FY  1983  over  FY  1982  is  required  as  result  of  inflation  and  increased  efforts  in  equipment 

development  and  component  testing 

°  As  this  is  a  continuing  program,  the  above  funding  profile  includes  outyear  escalation  and  encompasses  all  work  or 

development  phases  now  planned  or  anticipated  through  FY  1984  only. 
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I.  ‘Program  Element:  6g542N  Title:  Nuclear  Propulsion  Technology 

DoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  I  -  Technology  Base 

(0)  DETAILED  BACKGROUND  AND  DESCRIPTION 

”  Element  funds  a  comprehensive  research  and  development  program  directed  toward  the  development  and  application  of 

advanced  technologies  to  naval  nuclear  propulsion  plants. 

°  Investigates  problems  in  specific  technical  areas  Including:  Improved  propulsion  plant  and  component  performance, 
greater  plant  simplicity  and  standardlza^ on,  longer  ship  life,  _ 

reducing  operating  noise  to  preclude  detectability  from  component  generated 
radiated  noise  sources  while  decreasing  space  and  weight  requirements  and  increasing  reliability  and  maintainability. 

°  Operational  data  from  existing  naval  nuclear  powered  vessels  ana  land  based  prototypes  is  continuously  evaluated  and 

factored  Into  the  program. 

°  Research  and  development  efforts  cover  the  entire  spectrum  of  technologies  involved  In  naval  nuclear  propulsion. 

(0)  RELATED  ACTIVITIES 

°  Work  conducted  under  this  program  Is  closely  coordinated  with  the  Department  of  Energy's  Office  of  the  Deputy  Assistant 
Secretary  for  Naval  Reactors'  research  and  development  work  on  nuclear  reactor  plants  and  cores. 

°  The  Naval  Nuclear  Propulsion  Program  is  an  integrated  research  and  development  program  which  encompasses  both  Navy  and 
Department  of  Energy  (DOE)  research  and  development  funds,  with  the  bulk  of  the  funds  provided  by  the  DOE. 

°  Navy  research  and  development  portion  includes  exploratory  development,  advanced  development,  and  operational  development 
funds. 

°  Overall  research  and  development  program  Is  dedicated  to  the  continued  development  of  safe,  reliable,  and  advanced 

nuclear  propulsion  plants  and  related  components. 

(IJ)  WORK  PERFORMED  BY 

°  In-House  -  None 

°  Industrial  -  Westinghouse  Electric  Corporation,  Bettis  Atomic  Power  Laboratory  and  Plant  Apparatus  Division,  Pittsburgh, 
PA;  and.  General  Electric  Company,  Knolls  Atomic  Power  Laboratory  and  Machinery  Apparatus  Operation,  Schenectady,  NY 

“  Academic  -  None 


*  Roman  numeral  I.  Identifies  the  numbered  Hems  in  paragraphs  1.,  2.,  and  3.  below  as  belonging  to  the  Program  Element  PEDS 
e.g.,  1.1.1  refers  to  the  first  item  In  paragraph  1.  of  the  Program  Element  PEDS.  Similarly,  a  Roman  numeral  II,  III,  etc.  will 
be  used  in  front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEDS  e.g.,  II. 1.1  refers  to  the  first  Item  in  paragraph  1 
of  the  first  Project  PEDS  for  this  Program  Element. 


I.  ‘Program  Element;  62542N  Title:  Nuclear  Propulsion  Technology 

OoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (C)  FY  1981  and  Prior  Accomplishments 

1.1  Efforts  under  this  program  have  provided  for  the  continuous  upgrading  and  improvement  of  naval  nuclear  propulsion 
plants  of  various  power  ratings  and  designs 

1.2  Materials  development  and  analysis  has  continued  to  be  an  area  of  extensive  effort  to  ensure  that  reactor  materials 
will  withstand  the  harsh  reactor  environment  over  long  periods 

1.3  Continued  materials  development  and  analysis  in  order  to  qualify  alternate  material's  having  improved  corrosion  of 
mechanical  properties  for  reactor  plant  applications  in  addition  to  testing  of  current  reactor  plant  materials 


1.5  The' 


(test  program  was  continued^ 


1.6  Continued  investigations  into  the  cause  and  prevention  of 

1.7  Completed  development  of  manufacturing  techniques  which  can  produce  pipings  and  fittings 


1.8  The  need  to  ensure  safe  and  reliable  reactivity  control  has  mandated  continued  3e''elopment 

1.9  The  functional  evaluation  of  the*  __has  resulted  in  development 

and  installation  of  improved  bearings  _  ^  " 

1.10  Continued  life  testing  of  "and  testing  of 

testing  provides  valuable  Tnforraation  on  _  '''  the 

mechanism^ 

1.11  Testing  was  continued  on  the  effects  of_  _ .’mechanism  performance 

1.12  Continued  development  of  advanced  design  reactor  instrumentation  and  control  equipment  for  submarine  and  surface 
ship  applications 

1.13  Advanced  designs  for  instrumentation  and  control  equipment  will  utilize  microprocessors,  miniature  integrated 
circuits  and  digital  techniques  to  replace  existing  magnetic  amplifier  and  discrete  transistorized  equipment  _ 

1.14  New  equipment  being  designed  will  provide  improved  accuracy,  stability  and  reliability,^ 

and  simplified  operation  and  maintenance  ■“  ' 

1.15  Initiated  development  of  advanced  design  reactor  monitoring  and  protection  equipment 


I.  *Proyrdm  Element:  62542N  Title:  Nuclear  Propulsion  Technology 

OoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

1.16  The  chemical  treatment  of  reactor  plant  coolant  can  greatly  affect  the  life  and  performance  of  reactor  plant 
_components  and  systems 

1.17 


1.18 

1.19  Evaluated  non-destructive  test  methods  for  i{nproved  detection' 

1.20  Updated  technology  an7  fleet  requirements  have  necessitated  constant  review  and  development  of  reactor  servicing 
equipment  and  procedures 

1.21  Data  obtained  from  a  review  of  submarine  and  surface  ship  refueling  equipment  and  procedures  have  been  factored 
into  the  effort  to  reduce  cost  and  time  required  for  fuelings/refuel ings 

1.22  Continued  research  and  development  efforts  to  improve  valve  performance  an^rel  i abi  1  i ty 

1.23  Initiated  preliminary  testing  to  better  define  the  operating  environment 

fc,_ 

1.24 

I 

1.25  initiated  testing  to  redesign^flow  regulating  check  valves  to  improve  their  performance  and  stability 

1.26  Developed  design  improvements  to  reduce  the  amount  of  radiated  noise  emanating  from 

them 

1.27  _  ] 

1.28  Continued  work  on  shield  design  concepts  and  shield  design  analysis 

2.  (U)  FY  1982  Program 

2.1  The  general  development  of  both  submarine  and  surface  ship  nuclear  propulsion  plant  systems  and  components  will 
continue 

2.2  Continuing  engineering  effort  and  long  term  testing  will  explore  the  feasibility  of  extending  the  operating  life  of 
major  reactor  plant  components 

2.3  Data  will  be  obtained  from  operating  nuclear  submarines  and  surface  ships  on  reactor  plant  performance;  data  is 
evaluated  and  provides  important  information  regarding  plant  performance  over  a  number  of  years  of  operation;  this 
information  is  applied  to  improve  the  design  of  reactor  plant  systems  and  components 
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2.4  Continue  development  efforts  to  apply  advanced  technology  to  naval  nuclear  instrumentation  and  control  equipment 
and  systems;  effort  is  needed  to  produce  equipment  and  systems  having  the  greater  accuracy,  reliability,  safety  and 
maintainability  that  is  required  for  compatibility  with  future  generations  of  nuclear  propulsion  plants 

2.5  Continue  work  on  advanced  design  reactor  instrumentation  and  control  equipment  for  submarine  and  surface  ship 
applications  using  microprocessors,  miniature  integrated  circuits  and  digital  techniques 

2.6  Conduct  technical  evaluations  as  needed  for  nuclear  surface  ship  and  submarine  instrumentation  and  control  systems 
in  the  areas  of  system  design,  system  performance,  reliability  and  safety  features,  coinpatibility  and  installation 
suitability 

2.7  Continue  work  to  develop  designs  and  methods  which  will  improve^  performance  and  reliability 

in  consonance  with  the  design  and  opei^ation  of  longer  life  cores 

2.8  Conduct^  testinq  to  obtain  needed  operational  data 

2.9  Continue  life  testing  of_  _  Jand  complete  testing _ 

testing  is  necessary  to  determine  whether  _  _jas  they  are  presently  designed  and  manufac^red 

are  capable  of  performing  well  in  future  longer  life  reactors 

2.10  Continue  development  of  improved  materials  and  material  heat  Treatments  for  reactor  plant  application  and  testing 
of  current  materials  to  determine  their  long  term  corrosion  resistance 

2.11  Continue  the  effort  to  improve  the'"  Jperformance  of  key  reactor  plant  metals  under  long 

term  conditions  ^  " 

2.12  Initiate  testing  on  the  use  of{_ 

2.13  Determine  methods  for  arresting  or  preventing  ^ 

_]performance  and  reliability  ^ 

2.14  Initiate  development  of  ultrasonic  equipment  to  nondestructively  examine 

2.15  Continue"  tests  and  inspections  to  prjjvide  information  to  improve  steam  generator  designs 

2.16  Begin  a  program  to  qualify  tubing  for  steam  generator  fabrication 

2.17  Analyze  and  test  alternate'TSater  chwistries  to  determine  their  usefulnesss 

2.18 

2.19 

2.20  Operate  land  based  prototype  nuclear  propulsion  plants  in  order  to  provide  information  on  advanced  concepts  and 
improved  designs  for  potential  shipboard  application 

2.21  Continue  efforts  to  develop  and  improve  reactor  servicing  in  order  to  support  surface  ship  and  submarine  refuelings 
on  a  regular  or  emergency  basis 

2.22  Continue  work  to  improve  valve  performance  and  reliability 
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3.1  Continue  development  of  improved  materials  for  reactor  plant  applications  and  testing  of  current  materials  to 
improve  their  corrosion  resistance 

3.2  Initiate  wear  testing  of  materials^ 

3.3  Continue  the  effort  to  develop  advanced  design  r-actor  instrumentation  and  control  equipment  for  nuclear  powered 
surface  ships  and  submarines  using  microprocessors,  miniature  integrated  circuits  and  digital  techniques 

3.4  Undertake  development  of  new  design  reactor  plant  instrument  system  detector  and  signal  transmission  and  power 
distribution  techniques  to  provide  components  having  longer  life,  improved  accuracy,  stability  and  reduced 
susceptibility  to  noise 

3.5  Continue  technical  evaluations  as  needed  of  instrumentation  and  control  systems  in  the  areas  of  system  design, 
system  performance,  reliability  and  safety  features,  compatibility  and  Installation  suitability 

3.6  Continue  development  of  designs  and  methods  which  will  improve-  performance  and  reliability 

in  support  of  longer  1 ife_reactors  _  ~ 

3.7  Continue  life  testing  of 

3.8  Develop  an  improved  indfTidual  rod  position  indicator  to  achieve  improved  core  performance 


3.9  Perform  analysis  for  _  ""possible  use  with  mechanisms  which  exhibit  high 

rotational  friction  during  operation 

3.10  (kjalify  computer  programs  to  be  used  in  the  analysis  of  steam  generators  ^ 

3.11  Continue  tests  and  inspections  to  improve  steam  generator  designs  and  to  improve; 


3.12  Continue  evaluation  of  new  methods  for  water  chemistry  control  i  .  steam  generators  and  steam  plajit  components 

3.13  Complete  development  and  qualification  of  non-destructive  inspection  methods  and  equipment  i 

_  _ I  ^ 

3.14  Qualify  and  ^implement  methods 

3.15  Continue  tests  to  identify  noise  reduction  methods  "^while  evaluating  methods  to  reduce  noise 

and  improve  performance,  reliability  and  Integrity  oT  other  components 

3.16  Design  and  modification  of  reactor  servicing  equipment  will  continue 


.  ‘Program  Element:  62S42N 

oD  Mission  Area:  523  -Engineering  Technolog 


Title:  Nuclear  Propulsion  Technology 
Budget  Acti vi ty :  1  -  Technology  Base 


3.17  Continue  to  perform  design  and  shipping  safety  analyses  of  shipping  containers 

3.18  Develop  valve  inspection  and  diagnostic  methods  in  addition  to  new  valve  design  and  analysis  methods 
Changes  from  FY  1982  to  EY  1983 

3.19  The  increase  in  funds  in  FY  1983  over  FY  1982  is  required  as  a  result  of  inflation  and  increased  efforts  i 
equipment  development  and  component  testing 

(U)  Program  to  Completion:  This  is  a  continuing  program. 

(U)  Milestones:  Not  applicable. 


II.  Project;  F42-441  Title:  Submarine  Nuclear  Propulsion 

Program  Element:  62S42N  Title;  Nuclear  Propulsion  Technology 

Dot)  Mission  Area:  523  -  Engineering  Technology  Budget  Act i v i ty :  1  -  Technology  Base 

(ti)  BETAILED  BACKGKOUND  AND  DESCRIPTION 


“  Submarine  Nuclear  Propulsion  research  and  development  work  supports  the  continued  development  of  advanced  technology  to 

improve  nuclear  propulsion  plants  for  submarines 

“  Tne  objectives  of  the  program  include  improving  propulsion  plant  and  component  performance  in  the  areas  of  greater  plant 

simplicity  and  standardization,  longer  life,  reduced  operating  noise,  reduced  space  and  weight  requirements  and  better 
reliability,  safety  assurance  and  maintainability 

"  Work  under  this  project  has  provided  the  technical  base  required  for  the  initiation  of  advanced  submarine  projects 

“  The  effort  of  long-term  operations  is  thoroughly  evaluated  as  experience  is  gained  from  the  increasing  number  of  operating 

submarine  plants 

"  Advances  in  materials  development,  component  design,  reactor  control  and  instrumentation  equipment  design,  and  plant 

technology  developed  under  this  project  have  been  incorporated  in  submarine  propulsion  plant  systems  to  provide  simple, 
more  reliable  high  performance  plants 

(U)  RELATED  ACTIVITIES 

“  Work  conducted  under  this  program  is  closely  coordinated  with  the  Department  of  Energy's  Office  of  the  Deputy  Assistant 

Secretary  for  Naval  Reactors'  research  and  development  work  on  nuclear  plants  and  cores 

“  Tne  Naval  Nuclear  Propulsion  Program  is  an  integrated  research  and  development  program  which  encompasses  both  Navy  and 

Department  of  Energy  (DOE)  research  and  development  funds,  with  the  bulk  of  the  funds  provided  by  the  DOE 

“  Tne  Navy  research  and  development  portion  includes  exploratory  development,  advanced  development,  and  operational  systems 

development  funds 

°  This  overall  research  and  development  program  is  dedicated  to  the  continued  development  of  safe,  reliable,  and  advanced 

nuclear  propulsion  plants  and  related  components 

(U)  WORK  PERFORMED  B* 


In-House  -  None 

Industrial  -  Westinghouse  Electric  Corporation,  Bettis  Atomic  Power  Laboratory  and  Plant  Apparatus  Division,  Pittsburgh, 
PA;  and,  (ieneral  Electric  Company,  Knolls  Atomic  Power  Laboratory  and  Machinery  Apparatus  Operation,  Schenectady,  NY 
Academic  -  None 
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11.  Project:  F42-441 
Program)  Element"!  62542N 

DoU  Mission  Area:  523  -  Engineering  Technology 


Title:  Submarine  Nuclear  Propulsion 
Title:  Nuclear  Propulsion  Technology 
Budget  Activity:  1  -  Tecnnology  Ba^ 


(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTUNE  PHUGRAWS 
1.  (U)  FY  1981  and  Prior  Accomplishments 


1.1 


1.2 


1.3 


1.4 

1.5 


1.6 


1.? 

1.8 


i.y 


Initiated  development  of  advanced  design  reactor  monitoring  and  protection  equipment  mhich  will  use  microprocessor 
based  circuitry  to  improve  accuracy,  simplify  maintenance  and  increase  reliability 

Continue  to  develop  other  advanced  design  reactor  instrumentation  and  control  equipment  for  submarine  applications 
which  will  utilise  microprocessors,  miniature  integrated  circuits  and  digital  techniques^ 

The  new  design  equipment  will  provide  improved  accuracy,  stability,  and  reliability,,  ^and 

simplified  operation  and  maintenance, 

The  need  to  ensure  safe  and  reliable 

The  functional  evaluation  of  the ‘  _ jhas  resulted  in  development 

and  installation  of  improved  bearings 

Continued  life  testing  of  and  testing  of  this 

testing  provides  the  Navy  valuable  information  onf^ 

.J- 

Testing  was  continued  on  the  effects  of  defective  conditions  on  mechanism  performance 

The  chemical  treatment  of  reactor  plant  coolant  can  greatly  affect  the  life  and  performance  of  reactor  plant 
components  and  systems 


1.10 

1.11  Developed  design  improvements ^  reduce  the  amount  of  radiated  noise  emanating  from 

them 

1.12  Updated  technology  and  fleet  requirements  have  necessitated  constant  review  and  development  of  reactor  servicing 
equipment  and  procedures 

1.13  Data  obtained  from  a  review  of  submarine  refueling  equipment  and  procedures  have  been  factored  into  the  effort  to 
reduce  the  cost  and  time  required  for  fuelings/refuel ings 

1.14  Continued  research  and  development  efforts  to  improve  valve  performance  and  reliability 

1.15 
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11.  Project:  F42-44I  Title:  Submarine  Nuclear  ProjJul  si  on 

Program  Element"!  ^i^2N  Title:  Nuclear  Propulsion  technology 

DoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

1.16  Initiated  testing  to  redesign  flow  regulating  check  valves  to  improve  their  performance  and  stability 
2.  (0)  FY  1982  Program 

2.1  The  general  development  of  submarine  nuclear  propulsion  plant  systems  and  components  will  continue 

2.2  Continuing  engineering  effort  and  long  term  testing  will  explore  the  feasibility  of  extending  the  operating  life  of 
major  reactor  plant  components 

2.3  Obtain  data  from  operating  nuclear  submarines  on  reactor  plant  performance;  when  evaluated,  this  data  provides 
important  information  regarding  plant  performance  over  a  number  of  years  of  operation  and  is  applied  to  improve  the 
design  of  reactor  plant  systems  and  components 

2.4  Development  efforts  will  continue  to  apply  advanced  technology  to  naval  nuclear  instrumentation  and  control  equipment 
and  systems;  this  effort  is  needed  to  produce  equipment  and  systems  having  the  greater  accuracy,  reliability,  safety 
and  maintainability  required  for  compatibility  with  future  generations  of  nuclear  propulsion  plants 

2.5  Continue  work  on  advanced  design  microprocessor  based  reactor  protection  and  monitoring  equipment  as  well  as  advanced 
design  reactor  instrumentation  and  control  equipment  for  submarine  applications  using  microprocessors,  miniature 
integrated  circuits  and  digital  techniques 

2.6  Technical  evaluation  will  be  conducted  as  needed  for  nuclear  submarine  instrumentation  and  control  systems  in  the 

areas  of  system  design,  system  performance,  reliability  and  safety  features,  compatibility  and  installation 
suitability  ~ 

2.7  Work  will  continue  to  develop  designs  and  methods  which  will  improve^  _ performance  and 

reliability  in  consonance  with^yte  design  and  operation  of  longer  life  cores 

2.8  Conduct£”  (testing  to  obtain_needed  operational  dat^ 

2.9  Continue  life  testing  of  and  complete  testing  I  _ 

testing  is  necessary  to  determine  whether.  _  .  j  sne  presently  designed  and  manufactured, 

are  capable  of  performing  well  in  future  longer  life  reactors’  __ 

2.10  Continue  valve  research  and  development  efforts  in  order  to  improve  valve  performance  and  reliability  ^ 

2.11  Proceed  with  testing  to  develop  new  designs  for  flow  regulating  check  valves  to  improve  their  durability _ 

_ 'perform  valve  failure  analyses  as  required  _ 

2.12  Effort  will  be  expended  to  determine  methods  for  arresting  or  preventing, 

_  and  to  Improve  s(fiam  generator  performance  and  reliability 

2.13  Continue  testing  of  new  design  features  _ jin  order  to  identify  additional  methods  to 

reduce  n^ise  _ 

2.14  Develop  technology  and  continue  to  improve  noise  source  localization  capabilities  in  order  to 

prevent  excessive  noise  and  vi'&ration  in  reactor  systems 
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II.  Project:  F42-441 
Program  Eleinenti  62542N 

DoD  Mission  Area;  S23  -  Engineering  Technology 

2.15 


Title:  Submarine  Nuclear  Propulsion 
Title:  ljuclear  Propulsion  Technology 
Budget  Activity:  1  -  Technology  Base 


2.16  Efforts  to  develop  and  improve  reactor  servicing  equipment  and  techniques  will  continue  in  order  to  support  submarine 
refuelings  on  a  regular  or  emergency  basis 

2.17  Continue  design  and  shipping  safety  analyses  of  shipping  containers 


3.  (U)  Ff  1983  and  FY  1984  Planned  Programs 


3.1  Continue  effort  to  develop  advanced  design  reactor  instrumentation  and  control  equipment  for  nuclear  powered 
submarines  using  miniature  integrated  circuits  and  digital  techniques 

3.2  Continue  technical  evaluation  as  needed  for  nuclear  powered  submarine  instrumentation  and  control  systems  in  the 
areas  of  system  design,  system  performance,  reliability  and  safety  features,  compatibility,  and  installation 
suitability 

3.3  Undertake  development  of  new  design  reactor  plant  instrument  system  detectors  and  signal  transmission  and  power 
distribution  techniques  to  provide  components  having  longer  life,  improved  accuracy,  stability 


3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

3.10 


Continue  development  oT  designs  and  methods  which  will  improve, 
support  of  longer  life  reactors 

Continue  life  testing  of  "  _ 

Develop  an  improved  individual  rod  position  indicator  to  achieve  improved  core  performanc 


'performance  and  reliability  In 

r 


Evaluate  alternate  imppaved  designs  and  hardware  development  to  improve  mechanism  performance  margins 

Perform  analysis  for  _ [possible  use  with  mechanisms  which  exhibit  high 

rr  .ational  friction  during  operation  _ 

Continue  development  of  (technology  while  improving  noise  source  localltatlon  methods  In  order 

to  prevent  excessive  noise  and  vibration  in  reactor  systems 
Qualify  and_  1  mpl ement  methods  of, 


3.11  Develop  computer  programs  to  aid  in  the  analysis  of  steam  generator  design  and  conduct  testing^ 

3.12  Continue  tests  to  identify  noise  reduction  methods  while  evaluating  methods  to  reduce  noise 

and  Improve  performance,  reliability  and  integrity  oT~ other  components 

3.13  Design  inodi  fication  of  reactor  servicing  equipment  will  continue 

3.14  Design  and  shipping  safety  analysis  of  shipping  containers  will  continue  to  be  performed 
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II.  Project:  F42-441  Title:  Submarine  Nuclear  Propulsion 

Program  Eleinentl  62542N  Title:  l^udear  Propulsion  Technology 

DoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

3.15  Pursue  investigations  of  improved  valve  related  materials  and  materials  processing 

3.16  Develop  valve  inspection  and  diagnostic  methods  in  addition  to  new  valve  uesign  and  analysis  methods 

Comparison  with  FY  1982  Program: 

3.17  The  increase  in  funds  in  FY  1983  over  FT  1982  is  required  as  a  result  of  inflation  and  increased  efforts  in 
equipment  development  and  component  testing 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (U)  Milestones:  Not  applicable. 


6.  (U) 

Resources 

(Dollars  in  Thousands) 

Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

r«-T4i 

Submarine 

Nuclear  Propulsion 

14,400 

117153” 

19,660 

16,000 

Continuing 

dontinuing 

I 


III.  Project:  F42-442 
Program  Element:  62542N 

Don  Mission  Area:  523  -  Engineering  Technology 
(U)  DETAILED  BACKGROUND  AND  DESCRIPTION 


Title:  Surface  Ship  Nuclear  Propulsion 
Title;  Nuclear  Propulsion  Technology 
Budqet  Activity:  1  -  technology  Base 


°  This  proiect  is  directed  toward  the  application  of  advanced  technology  needed  to  support  the  design  and  improvement  of 
nuclear  propulsion  plants  for  surface  warships  over  a  wide  range  of  power  ratings 
°  The  objectives  of  this  project  include  the  continued  development  of  advanced  nuclear  propulsion  plant  and  system  concepts 
and  designs,  and  improving  propulsion  plant  and  component  performance  in  the  areas  of  greater  plant  simplicity  and 
standardization,  longer  life,  and  better  reliability,  safety  assurance  and  maintainability 
°  Special  areas  of  interest  encompass  the  design  and  development  of  systems,  equipment  and  procedures  necessary  for  the 

installation  and  servicing  of  advanced  reactor  cores  in  surface  ship  nuclear  propulsion  plants,  and  the  analysis  of  plant 
performance  data  from  nuclear  powered  surface  ships  and  land  based  prototypes 

(U)  RELATED  ACTIVITIES 

°  Work  conducted  under  this  program  is  closely  coordinated  with  the  Department  of  Energy's  Office  of  the  Deputy  Assistant 
Secretary  for  Naval  Reactors'  research  and  development  work  on  nuclear  plants  and  cores 
°  The  Naval  Nuclear  Propulsion  Program  is  an  integrated  research  and  development  program  which  encompasses  both  Navy  and 

Department  of  Energy  (DOE)  research  and  development  funds,  with  the  bulk  of  the  funds  provided  by  the  DOE 
“  The  Navy  research  and  development  portion  includes  exploratory  development,  advanced  development,  and  operational  systems 
development  funds 

°  This  overall  research  and  development  program  is  dedicated  to  the  continued  development  of  safe,  reliable,  and  advanced 
nuclear  propulsion  plants  and  related  components 

(U)  WORK  PERFORMED  BY 

°  In-House  -  None 

°  Industrial  -  Westinghouse  Electric  Corporation,  Bettis  Atomic  Power  Laboratory  and  Plant  Apparatus  Division,  Pittsburgh, 

PA;  and,  General  Electric  Company,  Knolls  Atomic  Power  Laboratory  and  Machinery  Apparatus  Operation,  Schenectady,  NY 
"  Academic  -  None 


137 


( 


in.  Project:  F42-442 
Proqra")  Element:  62i42N 

flol  Mission  Area:  S23  -  Engineering  Technology 
(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 


Title:  Surface  Ship  Nuclear  Propulsion 
Title:  Nuclear  Propulsion  technology 
Budget  Activity:  1  -  Technology  Base 


1.  (U)  FY  19R1  and  Prior  Accomplishments 

1.1  Continued  development  of  advanced  design  reactor  instrumentation  and  control  equipnent  for  surface  sh1p.4ppl ication 

1.2  Advanced  designs  will  utilize  microprocessors,  miniature  inte^ated  circuits  and  digital  techniques' _ 

1.3  New  design  equipment  will  provide  improved  accuracy,  stability  and  reliability,  and 

simplified  operation  and  maintenance 

1.4  Updated  technology  and  fleet  requirements  have  necessitated  constant  review  and  development  of  reactor  servicing 
equipment  and  procedures 

1.5  Oata  obtained  from  a  review  of  surface  ship  refueling  equipment  and  procedures  have  been  factored  into  the  effort  to 
reduce  the  cost  and  time  required  for  fuel ings/refuel ings 

1.5  Continued  research  and  development  efforts  to  improve  valve  performance  and  reliability 

1.7  Initiated  preliminary  testing  to  better  define  the  operating  environment! 

l.R  Evaluated  non-destructive  test  metflods  for  improved  detection^ 

l.R 


2.  (U)  FV  1982  Program 


2.1  Continue  development  efforts  to  apply  adyanced  technology  to  naval  nuclear  instrumentation  and  control  equipment  and 
systems  having  greater  accuracy,  reliability,  safety  and  maintainability  that  is  required  for  compatibility  with 
future  generations  of  nuclear  propulsion  plants 

2.2  Continue  work  on  adyanced  design  reactor  instrumentation  and  control  equipment  for  surface  ship  applications  using 
microprocessors,  miniature  integrated  circuits  and  digital  techniques 

2.3  Conduct  technical  evaluations  as  needed  for  nuclear  surface  ship  instrumentation  and  control  systems  in  the  areas  of 
system  design,  system  performance,  reliability  and  safety  features,  compatibility,  and  installation  suitability 

2.4  Continue  efforts  to  develop  and  improve  reactor  servicing  in  order  to  support  surface  ship  refuelings  on  a  regular  or 
emergency  basis 

2.5  Continue  work  to  improve  valve  performance  and  reliability 
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III.  Project:  F42-442 
Program  Element:  6^542N 

DoO  Mission  Area:  523  -  Engineering  Technoloi 


Title:  Surface  Ship  Nuclear  Propulsion 
Title:  Nuclear  Propulsion  Technology 
gy  Budget  Activity:  1  -  Technology  Base 

2.6 

2-7 

2.8  Continue  analysis,  design,  and  test  programs  to  improve  steam  generator  performance  and  reliability 

2.9  design  and  test  advanced  main  coolant  pumps  xith  surface  ship  applications 

2.10  Initiate  development  of  ultrasonic  equipment  to  non-destructively  examine’ 

2.11  ^ 

3.  (0)  FY  1983  and  FY  1984  Planned  Programs 

3.1  Continue  the  effort  to  develop  advanced  design  reactor  instrumentation  and  control  equipment  for  nuclear  powered 

surface  ships  using  microprocessors,  miniature  integrated  circuits  and  digital  techniques 

3.2  Continue  technical  evaluations  as  needed  for  nuclear  powered  surface  ship  instrumentation  and  control  systems  in  the 

areas  of  system  design,  system  performance,  reliability  and  safety  features,  compatibility,  and  installation 

suitability:  further  develop  advanced  safety  assurance  systems  for  surface  ships  to  enhance  reliability 

3.3  Undertake  development  of  new  design  reactor  plant  instrument  system  detectors,  signal  transmission  and  power 

distribution  techniques  to  provide  components  having  longer  useful  lives,  improved  accuracy,  stability,’ 

3.4  Pursue  invest1gations~ot  improved  valve  related  materials  and  materials  processing  while  continuing  to  develop  valve 
inspection  and  valve  diagnostic  methods 

3.5  Develop  new  valve  design  and  analysis  methods 

3.6  Continue  analysis,  design  and  test  programs  to  improve  steam  generator  and  other  components  performance  and 

reliability 

3.7  Continue  testing  of  advanced  main  coolant  pumps  which  have  surface  ship  applications 

3.8  Complete  development  and  qualificatipn  of  non-destructive  inspection  methods  and  equipment  to  examine  _ 

3.9  Design  and  modification  of  reactor  servicing  equipment  will  continue,  including  design  and  shipping  safety  analyses 
of  shipping  containers 

Comparison  with  FY  1982  Program: 

3.10  The  FY  1983  program  increase  over  FY  1982  reflects  refinement  of  costs  including  inflation 
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4.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (U)  Milestones:  Not  applicable. 


6.  (LI)  Kesources  (Dollars  in  Thousands) 


Project 

No.  Title 

F42-442  Surface  Ship  Nuclear  Propulsion 


FY  1981 
Actual 


10.000 


FY  1982 
Estimate 
8,190 


FY  1983 
Estimate 


9,000 


FY  1984 
Estimate 
9,000 


Total 

Additional  Estimated 

to  Completion  Cost 
Continuing  Continuing 


1  1 


IV.  Project:  F42-443 
Program  Elementl  62542N 

DoD  Mission  Area:  523  -  Engineering  Technology 
(U)  DETAILED  BACKGROUND  AND  DESCRIPTION 


Title:  Multipurpose  Nuclear  Propulsion 
Title:  lluclear  Propulsion  Technology 
Budget  Activity:  1  -  technology  Bale 


“  The  Multipurpose  Nuclear  Propulsion  Technology  Program  provides  for  the  development  of  technology  to  continuously  upgrade 
and  improve  a  broad  range  of  propulsion  plant  systems  and  component  designs 

°  This  program  incorporates  areas  of  nuclear  propulsion  technology  that  are  not  primarily  directed  toward  either  submarine  or 
surface  ship  propulsion  plants 

°  Of  primary  concern  is  the  advancement  of  nuclear  technology  and  the  application  of  this  technology  to  the  naval  nuclear 
propulsion  program;  areas  of  effort  include:  primary  and  secondary  plant  chemistry,  steam  generator  chemical  cleaning, 
improved  steam  generator  thermal  and  hydraulic  tests  and  refineme  t  of  analytical  techniques  and  corrections,  materials 
application  and  analysis,  radiation  control,  shielding  design,  advanced  design  reactor  plant  chemical  components,  reactor 
plant  and  nuclear  instrument  detectors,  advanced  instrument  and  control  system  concepts,  and  refined  analytical  methods  to 
evaluate  operational  data  from  ships  and  land  prototypes 

(U)  RELATED  ACTIVITIES 

°  Work  conducted  under  this  program  is  closely  coordinated  with  the  Department  of  Energy's  Office  of  the  Deputy  Assistant 
Secretary  for  Naval  Reactors'  research  and  development  work  on  nuclear  plants  and  cores 

The  Naval  Nuclear  Propulsion  Program  is  an  integrated  research  and  development  program  which  encompasses  both  Navy  and 
Department  of  Energy  (DOE)  research  and  development  funds,  with  the  bulk  of  the  funds  provided  by  the  DOE 

°  The  Navy  research  and  development  portion  includes  exploratory  development,  advanced  development,  and  operational  systems 
development  funds 

°  This  overall  research  and  development  program  is  dedicated  to  the  continued  development  of  safe,  reliable,  and  advanced 
nuclear  propulsion  plants  and  related  components 

(U)  WORK  PERFORMED  BY 


In-House  -  None 

Industrial  -  Westinghouse  Electric  Corporation,  Bettis  Atomic  Power  Laboratory  and  Plant  Apparatus  Division,  Pittsburgh, 
PA;  and,  General  Electric  Company,  Knolls  Atomic  Power  Laboratory  and  Machinery  Apparatus  Operation,  Schenectady,  NY 
Academic  -  None 
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IV.  Project:  P42-443  Title:  Multipurpose  Nuclear  Propulsion 

Program  Element'!  62S42N  Title:  Nuclear  Propulsion  technology 

OoB  Mission  Area:  5?3  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

(IJ)  PROGRAM  ACCOMPLISHMENTS  AND  FUTBRE  PllOr,RAMS 

1.  (U)  EY  19B1  and  Prior  Accomol ishments 

1.1  Efforts  in  this  program  haye  included  work  on  concepts  and  techniques  in  the  areas  of  pressurized  water  reactor 
technology,  materials  development  and  application  as  well  as  shielding  design  and  fabrication 

1.2  Continued  materials  development  and  analysis  in  order  to  qualify  alternate  materials  having  improved  corrosion  or 
mechanical  properties  for  reactor  plant  applications;  this  was  in  addition  to  other  testing  of  current  reactor  plant 

.gaterials  _} 


1.4  The 


test  program  was  continued 


l.E  Continued.,  investigations  into  the  cause  and  prevention  of' 

1.6  Completed  development  of  manufacturing  techniques  which  can  produce  pipings  and  fittings 

1.7  Continued  qualification^  and  implementation  of  an  improved  steam  generator  chemical  cleaning  process  designed  to 

maximize  sludge  removal ""  j—  i 

l.B  Implemented  methods  to  improve  steam  generator  chemistry  control  with  the  purpose  of  reducing'^ 
sludge  buildup  ~ 

1.9  Continued  studies  on  the  corrosive  effects  of  primary  coolant  on  reactor  plant  components  _ 

1.10 

1.11  Continued  work  on  sh.ald  design  concepts  and  shield  design  analysis  ^ 


2.  (U)  FY  1982  Program 


2.1  Continue  development  of  improved  materials  and  material  heat  treatments  for  reactor  plant  application  and  testing 
of  current  materials  to  determine  their  long  time  corrosion j-esi stance 

2.2  Continue  the  effort  to  improve  the  performance  of  key  reactor  plant  metals  under  long  term 

conditions  , 

2.3  Initiate  testing  on  the  use  of' 


IV.  Project;  F42-443  Title:  Multipurpose  Nuclear  Propulsion 

Program  Flementl  62542N  Title:  Nuclear  Propulsion  Technology 

OoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

2.4  Initiate  development  and  qualification  of  computer  programs  to  analyze  steam  generators 

2.5  Continue  tests  and  inspections  to  provide  information  to  improve  steam  generator  designs 

2.6  Start  a  program  to  qualify  ^tubing  for  steam  generator  fabrication 

2.7  Analyze  and  test  alternate  water  chimistries  to  determine  their  usefulness  in  steam  generator  applications 

2.8 

2.9  Continue  work  on  shielding  design  and  analysis  as  well  as  engineering  analyses  and  evaluations  for  naval  ships  in  the 
areas  of  environmental  monitoring  and  radioactive  waste  processing 

2.10  Operation  of  the  land  based  prototype  nuclear  propulsion  plants,  including  extensive  testing  programs,  will  provide 
information  on  advanced  concepts  and  improved  designs  for  potential  shipboard  application 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 


3.1  Continue  development  of  improved  materials  for  reactor  plant  applications  and  testing  of  current  materials  to  improve 
their  corrosion  resistance 

3.2  Initiate  extensive  testing  to  determine  the' 

3.3  Initiate  wear  testing  of_materialsl_ 

3.4  Continue  qualification  o?  computer  programs  to  be  used  in  the  anal«is  of  steam  generators 

3.5  Continue  Jt^sts  and  inspections  to  improve  steam  generator  designs) 

3.6  Evaluation' of  new  methods  for  water  chemistry  control  in  steam  generators  and  steam  plant  components  will  continue 

3.7  Continue  to  analyze  the  chemical  and  radiochemical  behavior  of  the  reactor  plant  primary  coolant 

3.8  Continue  efforts  to  reduce  _  __sludge  buildup  which  can  alter  normal  plant  conditions  and  operations 

3.9  Continue  shielding  design  and  analysis  for'lll  types  of  nuclear  powered  vessels;  work  in  this  area  includes 
conducting  shield  surveys,  design  of  new  refueling  equipment  to  minimize  radiation  exposure,  while  providing 
support  for  the  decommissioning  of  reactor  plants  which  have  ended  their  commissioned  service;  disposal  work 
consists  of  choosing  a  method  and  location  for  disposal  of  the  radioactive  decommissioned  nuclear  propulsion  plants 

3.10  Experience  gained  in  the  operation  of  land-based  prototype  nuclear  propulsion  plants  will  provide  information  useful 
in  nuclear  powered  naval  ships  and  submarines 

3.11  Continue  test  programs  performed  in  the  land  based  prototype  reactor  plants  to  provide  Information  useful  in  plant 
system  design,  component  design  and  plant  operation  of  commissioned  naval  ships  and  submarines 
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IV.  Project:  F42-443 
Program  Eleinenti  62542N 

OoD  Mission  Area:  SH  -  Engineering  Technology 
Comparison  with  FV  1982  Program: 


Title:  Multipurpose  Nuclear  Propulsion 
Title:  fluclear  Propulsion  lechnology 
Budget  Activity:  1  -  Technology  Base 


3.12  The  FY  1983  program  increase  over  FY  1982  reflects  refinement  of  costs  including  inflation 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (U)  Milestones:  Not  applicable. 


6.  (U)  Resources  (Dollars  in  Thousands) 

Project 

No.  Title 

F4 2-443  Multipurpose  Nuclear  Propulsion 


Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

^tual  Estimate  Estimate  Estimate  to  Completion  Cost _ 

20,239  24,203  25,624  30,735  (Continuing  Continuing 


Fy  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  62543N 

OoO  Mission  Area:  523  -  Engineering  Technology 


Title:  Ships,  Submarines,  and  Boats  Technology 
Budget  Activity:  1  -  technology  Base 


RESOURCES  (PROJECT  LISTING) 


(Dollars  in  Thousands) 


Project 

No.  Title 

ToTSL  FOR  PROGRAM  ELEMENT 

F43-411  Concept  Assessment  of  Platforms  and  Systems 
F43-421  Fluid  Dynamics 
F43-422  Vehicle  Structures 

F43-431  Electrical  Energy  Conversion  and  Distribution 

F43-432  Propulsion/Engines/Turbines/Related  Technology 

F43-433  Auxiliary  Machinery/Equipment 

F43-451  Survi vabi 1 i ty/Habi tabi 1 i ty/Damage  Control 

F43-452  Acoustic  Silencing 

F43-453  Surface  Ship  Magnetic  Silencing 

F43-454  Ship  Electromagnetic  Compatibility 

F43-455  Marine  Corps  Surface  Mobility 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

35,016 

38,251 

44,156 

4'-, 501 

Continuing 

2,464 

3,734 

5,476 

5,270 

Continuing 

3,488 

3,100 

3,496 

3,840 

Continuing 

5,002 

4,450 

6,335 

9,288 

Continuing 

4,619 

6,861 

3,828 

4,248 

Continuing 

3,168 

3,000 

3,402 

4,190 

Continuing 

3,059 

1,800 

2,208 

3,140 

Continuing 

3,937 

3,000 

3,212 

4,300 

Continuing 

5,282 

6,660 

9,700 

8,100 

Continuing 

500 

880 

1,100 

0 

Continuing 

1,000 

1,258 

1,275 

1,365 

Continuing 

2,497 

3,508 

4,124 

4,760 

Conti nuing 

Total 

Estimated 


Cost 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED 

°  Develops  the  basic  technology  necessary  to  achieve  significant  advances  in  the  military  perfonnance  of  naval  ships, 
submarines,  and  boats,  and  in  reducing  their  acquisition  and  support  costs 

°  Seeks  performance  improvements  through  better  combat  capability,  reduced  vulnerability,  enhanced  survivability,  and  greater 
endurance 

°  Aims  for  cost  reductions  in  ship  design,  construction,  operation,  and  logistic  support 

^  The  basic  technology  includes  advanced  vehicle  concepts,  hydrodynamics,  and  ship  structures;  propulsion,  electrical,  and 
auxiliary  machinery  systems;  ship  survivability  and  acoustic  silencing;  electromagnetic  compatibility  and  magnetic 
silencing;  and  Marine  Corps  amphibious  vehicles 
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Program  Element:  62543N 

OoO  Mission  Area:  523  -  Engineering  Technology 
(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST 


Title:  Ships,  Submarines,  and  Boats  Technology 
Budget  Activity:  1  -  lechnology  Base 


°  Reduce  surface  ship  size  and  acquisition  cost  by  developing  highly  integrated,  compact  electrical  propulsion  systems; 
advanced  structural  designs,  materials,  and  fabrication  processes;  innovative  electrical  generation  and  distribution 
systems;  and  new  concepts  for  efficient,  lightweight  auxiliary  machinery 

*’  Develop  analytical  models  to  identify  major  cost  areas  and  assess  the  potential  impact  of  emerging  technologies  on  reducing 
acquisition  and  life  cycle  costs 

°  Establish  basis  for  reduced  manning  in  surface  ships  through  improved  design  and  application  of  emerging  technologies 

°  Continue  development  and  assessment  of  advanced  vehicle  concepts  for  cost  reduction  and  performance  improvement 

“  Reduce  life  cycle  maintenance  and  personnel  costs  through  advancing  the  technology  of  highly  reliable,  automated  propulsion 
and  auxiliary  machinery,  and  reduce  fuel  costs  through  more  efficient  heat  engines,  waste  heat  recovery  systems,  and 
improved  propulsors  and  hull  forms 

°  Reduce  design  and  experimental  costs  by  developing  improved  analytical  tools  to  predict  hydrodynamic  and  structural 
performance 

°  Enhance  surface  ship  survivability  by  reducing  detectability  by  external  sensors,  improving  armor  and  other  measures  to 
resist  explosive  effects,  improving  shock  resistance,  and  developing  new  methods  of  fire  detection,  prevention,  and  control 

°  Ennance  surface  ship  performance  by  improving  capabilities  for  analysis  of  combat  system  performance  versus  multiple 
threats,  and  improving  the  compatibility  of  electronic  systems 

’  Increase  of  $5,905K  in  fY  1983  over  FY  1982  supports  new  ship/systems  initiatives  development  under  F43-411,  Titanium  and 
composite  structures  development  under  F43-422,  Compound  Air  Masker'’  development  under  F43-452,  and  increased 

emphasis  on  Marine  Corps  surface  mobility  under  F43-455  " 

^  Advance  submarine  performance  by  the  use  of  high  strength  hull  materials  and  components  for  greater  depth  capability,  with 
new  life  support  systems,  reduced  hydrodynamic  resistance  for  greater  speed,  reduced  radiated  noise  and  detectability  by 
sonar,  and  improved  shock  resistance 

°  Develop  basic  technology  for  Marine  Corps  next  generation  amphibious  assault  vehicles  and  increase  the  reliability  of 
present  and  future  vehicle  systems 

°  As  this  is  a  continuing  program,  the  above  funding  Includes  outyear  escalation  and  encompasses  all  work  on  development 
phases  now  planned  or  anticipated  through  FY  1984  only 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY  (Dollars  In  Thousands) 

“  The  changes  between  the  funding  profile  shown  in  the  FY  1982  Descriptive  Summary  and  that  shown  in  this  Descriptive  Summary 
(-$418  in  FY  1981,  -$3,372  in  FY  1982  and  -$5,887  in  FY  1983)  are  the  result  of  overall  budget  reductions  in  FY  1982 
resulting  in  cancellations  and  reprogramming  of  outyear  efforts  and  cost  refinements  in  FY  1981 
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Projects  «<hich  support  the  principal  thrust  relating  to  the  integrated  machinery  system  design,  F43-431  and  F43-432,  were 
allowed  to  retain  their  budget  with  the  other  projects  in  the  program  showing  a  substantial  reduction  in  their  budgets 
In  FY  1982,  the  principal  change  between  projects  involves  a  substantially  increased  contribution  to  project  F43-452  to 
support  the  Compound  Air  Masker  (CAMS)  feasibility  evaluation  for  major  combatant  applications;  other  projects  have  been 
adjusted  accordingly  to  fund  this  effort 

The  Marine  Corps  has  made  the  effort  in  Project  F43-455  (formerly  Project  F43-401)  one  of  their  highest  priorities,  and  has 
accelerated  the  development  of  amphibious  vehicle  related  items;  this  acceleration  of  development  has  been  funded 
accordingly  with  increases  in  FY  1982  and  FY  1983  (+508  and  +424  respectively) 

Project  F43-422  funding  increase  in  FY  1981  (+370)  is  for  the  development  of  new  structural  design  capabilities  required 
for  titanium  and  composite  materials 

New  project  F43.454,  Ship  Electromagnetic  Compatibility,  initiated  in  FY  1983;  previously  supported  under  F43-453,  Surface 
Ship  Magnetic  Silencing 

Other  minor  changes  are  the  result  of  refined  estimates  of  costs,  including  inflation 
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Program  Element:  62543N  Title:  Ships.  Submarines,  and  Boats  Technology 

i)oD  Mission  Area:  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 


(J)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY 

-  Total 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TiTnTL  FOR  PROGRAM  ELEMENT 

n:m  ■ 

35.434~ 

41,623  ~ 

50,043 

Continuing 

Continuing 

F4J-401 

Marine  Corps  Surface  Mobility 

3.425 

2,500 

3,000 

3,700 

Continuing 

Continuing 

F43-4I1 

Systems  Investigations 

4,350 

3,780 

3,800 

6,300 

Continuing 

Continuing 

F43-419 

Navy  Science  Assistance  Program 

500 

* 

it 

* 

* 

* 

F43-421 

Fluid  Dynamics 

3,552 

3,531 

3,700 

4,643 

Continuing 

Continuing 

F43-422 

Structural  Design  and  Test 

4,880 

4,632 

5,100 

6,500 

Continuing 

Continuing 

F43-431 

Electrical  Energy  Conversion  and  Distribution 

2,022 

5,883 

7,223 

5,000 

Continuing 

Continuing 

F43-432 

Main  Propulsion  Engi nes/Turbi nes/Related 

Technol ogy 

2,349 

3,118 

4,200 

5,000 

Continuing 

Continuing 

F43-433 

Auxiliary  Machinery/Equipment 

2,423 

2,026 

3,200 

5,000 

Continuing 

Continuing 

F43-451 

Survivabi li ty/Habi tabi 1 i ty /Personnel  Protection/ 
Damage  Control 

2,680 

4,110 

4,500 

6,000 

Continuing 

Continuing 

F43-452 

Acoustic  Silencing 

5,000 

4,955 

5,500 

6,500 

Continuing 

Continuing 

F43-453 

Magnetic  and  Electromagnetic  Silencing 

1,060 

90C 

1,400 

1,400 

Continuing 

Continuing 

♦  Transferred  to  Program  Element  627UN. 


(U)  OTHER  APPROPRIATIONS  FUNDS:  None 
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1.  ‘Program  Element;  62543N  Title:  Ships,  Submarines,  and  Boats  Technology 

DoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION 

°  The  basic  technology  effort  has  been  assigned  as  an  Integrated  program  to  the  David  U.  Taylor  Naval  Ship  Research  and 

Development  Center;  other  efforts,  including  special  interest  projects,  are  direct  managed  by  the  Naval  Sea  Systems  Conmand 
(NAVSEA) 

°  This  arrangement  provides  stronger  management  and  increased  flexibility  to  ensure  meeting  the  program  goals  and  technical 

objectives  approved  by  the  program  sponsor,  the  Naval  Sea  Systems  Command  (NAVSEA) 

°  Provides  the  basic  technology  for  specific  improvements  in  vehicle  design,  systems,  and  co(nponents  which  will  provide 

improved  performance  at  a  reasonable  cost 

“  Assesses  the  potential  cost  and  performance  impact  of  emerging  technology  on  conventional  ships 

°  Establishes  the  feasibility  and  potential  payoff  of  advanced  vehicles 

°  Evaluates  combat  system  capabilities  in  light  of  emerging  threats,  system  architecture  options  and  operational 

complexities 

°  Improves  vehicle  hydrodynamic  performance  and  design  methods  in  the  areas  of  resistance,  propulsors,  stability,  control, 

hull  form,  seakeeping,  and  maneuverability 

°  Develops  basic  technology  and  design  concepts  for  nwre  compact,  efficient,  and  less  costly  structure  and  structural  design 
methods  for  the  basic  hull,  appendages,  and  superstructures 

°  Develops  basic  technology  and  design  concepts  for  more  compact,  efficient,  and  less  costly  machinery  systems  and  components 
for  propulsion,  electric  power  and  auxiliary  functions 

°  Develops  basic  concepts  and  techniques  to  protect  vehicles  from  nonacoustic  detection,  hostile  action,  and  the  effects  of 
damage 

°  Provides  means  to  reduce  self-noise  and  avoid  detection  by  both  active  and  passive  acoustic  devices 

°  Provides  the  technology  to  ensure  maximum  effectiveness  of  electronic  sensors  and  communications  equipment  by  reducing 

interference  between  them,  and  technology  for  cost  reduction  and  performance  improvement  of  Marine  Corps  amphibious 
vehicles 


*  Roman  numeral  I.  identifies  the  numbered  items  in  paragraphs  1.,  2.,  and  3.  below  as  belonging  to  the  Program  Element  PEDS  e.g., 
1.1.1  refers  to  the  first  item  in  paragraph  1.  of  the  Program  Element  PEDS.  Similarly,  a  Roman  numeral  II,  III,  etc.  will  be  used 
in  front  of  the  word  “Project"  on  the  first  page  of  each  Project  PEDS  e.g.,  II. 1.1  refers  to  the  first  item  in  paragraph  1  of  the 
first  Project  PEDS  for  this  Program  Element. 
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I.  •Program  Element:  6254 3N  Title:  Ships,  Submarines,  and  Boats  Technology 

OoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

(J)  RELATED  ACTIVITIES 


°  Related  work  is  being  sponsored  by  the  Maritime  Administration,  Argonne  National  Laboratory,  U.S.  Coast  Guard,  U.S.  Army 
Tank  and  Automotive  Command,  United  Kingdom,  Canada,  and  selected  North  Atlantic  Treaty  Organization  (NATO)  countries 
through  International  Exchange  Agreements 

°  Work  in  this  element  has  provided  the  technical  foundation  for  many  advanced  and  engineering  development  program 
elements/  projects  such  as: 

-  63508N  -  Ship  Propulsion  Systems  (Advanced) 

-  63514N  -  Shipboard  Damage  Control 
63b31N  -  HY-130  Steel 

-  63553N  -  S0229  -  Surface  Ship  Silencing 

-  53561N  -  S0207  -  Advanced  Submarine  Control  Program  (ASCOP) 

-  63562N  -  Submarine  Tactical  Warfare  Systems  (Advanced) 

-  53564N  -  Ship  Concept  Formulation 

(U)  WORK  PERFORMED  BY 

•  In-House  -  Oavid  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Carderock  and  Annapolis,  MD;  Naval  Civil 
Engineering  Laboratory,  Port  Hueneme,  CA;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Research  Laboratory, 
Washington,  OC;  Naval  Sea  Systems  Command  Detachment,  Norfolk,  VA;  Naval  Ship  Systems  Engineering  Station,  Philadelphia, 
PA;  Naval  Surface  Weapons  Center,  White  Oak  Laio^-atory,  White  Oak,  MO;  Naval  Underwater  Systems  Center,  Newport,  RI; 
Naval  Weapons  Center,  China  Lake,  CA 

“  Industrial  -  Bath  Iron  Works,  Bath,  ME;  Battel :e  Memorial  Institute,  Columbus,  OH;  Boeing  Aircraft  Corporation,  Seattle, 
WA;  Bolt,  Beranek,  and  Newman,  Cambridge,  MF;  Chandler  Evans,  Chicago,  IL;  Chicago  Pneumatics,  Chicago,  IL;  Desraatics, 
State  College,  PA;  Electric  Boat,  Groton,  CT ;  General  Electric  Company,  Schenectady,  NY;  Gould,  Inc.,  St.  Paul,  MN;  Grumman 
Aircraft,  Bethpage,  NY;  Ingalls  Shipbuilding,  Pascagoula,  MS;  Johns  Hopkins  Uni  vers ity/Appl led  Physics  Laboratory, 
Baltimore,  MO;  M.  Rosenblatt  and  Sons,  New  York,  NY  and  Arlington,  VA;  McOonnel 1-0oug1as,  Huntington  Beach,  CA;  Mechanical 
Technology,  Inc.,  Schenectady,  NY;  ORI,  Inc.,  Silver  Spring,  MD;  Southwest  Research  Institute,  San  Antonio,  TX 
°  Academic  -  Arizona  State  University,  Tucson,  AZ;  Duke  University,  Durham,  NC;  MIT,  Cambridge,  MA;  Pennsylvania  State 
University,  State  College,  PA;  Stevens  Institute  of  Technology,  Hoboken,  NJ;  Syracuse  University,  Syracuse,  NY;  University 
of  Illinois,  Urbana,  IL;  U.S.  Naval  Academy,  Annapolis,  MD;  U.S.  Naval  Postgraduate  School,  Monterey,  CA;  Webb  Institute, 
Glen  Cove,  NY 
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Title:  Ships,  Submarines,  and  Boats  Technology 
Budget  Activity:  1  -  technology  Base 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 
1.  (U)  FY  1981  and  Prior  Accomplishments 


1.  ‘Program  Element:  62S43N 

OoO  Mission  Area:  523  -  Engineering  Technolog 


1.1  Established  feasibility  of  basic  extended  performance  hydrofoil,  high  length  to  beam  surface  effect  ships  and  Small 

Waterplane  Area  Twin  Hull  (SWATH)  ships,  air  cushion  assault  craft,  and  other  high  performance  vehicles 

1.2  Developed  Combat  Capability  Assessment  (CCA)  models  for  single  and  multiple  threats  versus  single  and  inultiple 

weapons  systems,  including  phased  array  radars 

1.3  Assessed  multiple  propulsion  alternatives  leading  to  the  integrated  machinery  concept 

1.4  Established  fundamental  hydrodynamic  characteristics  and  design  methods  for  advanced  vehicles 

1.5  Provided  analysis  techniques  for  superior  seakeeping  and  maneuvering  performance  with  resultant  improved  ship  and 
weapon  effectiveness 

1.6  Provided  design  methods  for  advanced  propulsors  and  improved  designs  for  submarine  control  and  powering 

1.7  Developed  basic  technology  and  design  methods  for  ultrahigh  strength  steel  and  titanium  structures  for  deep 

submergence  vessels 

1.8  Developed  improved  designs  of  TRIDENT  missile  compartment  and  hatches,  surface  ship  midsection  structures,  and 
helicopter  landing  platforms;  developed  computer-aided  structural  design  capability  and  acoustic  techniques  for 
submarine  hull  integrity  monitoring 

1.9  Determined  feasibility  and  ship  impact  of  advanced  propulsion  system  concepts  and  components;  provided  supporting 
technology  for  longer  life  gas  turbines,  lightweight  condensers,  superconducting  and  contrarotating  machinery, 
improved  waste  heat  recovery  systems,  lightweight  shafting,  bi-phase  engines,  and  compact  gears 

1.10  Construction  and  initial  testing  of  components  for  3,000  HP  advanced  electrical  plant 

1.11  Established  basic  concept  and  feasibility  of  compact  propulsion  derived  ship's  electric  power,  standard  controller 
for  machinery,  high  energy  density  submarine  batteries,  and  improved  roll  stabilization 

1.12  Developed  technology  for  Improved  submarine  life  support  systems,  components  for  Increased  submarine  depth,  advanced 
air  compressors,  oil  pumps,  water  pumps,  distilling  plants,  bearing  monitors,  and  shaft  seals 

1.13  Developed  basic  technology  for  new  firefighting  agents  and  techniques,  Improved  submarine  shock  and  damage 

resistance,  improved  ship  armor  and  topside  protection,  and  Improved  irwdels  for  damage  prediction  and  ship  detection 
by  various  sensors  ^ 

1.14  Provided  technology  for  quiet  pumps,  valves  and  fans,  multivane  impellers,  spund  isolation  devices,"^  __ 

quiet  propulsors,  and  noise  masking  meth^s 

1.15  Developed  analytfcal  techniques  for  improved  ship  antenna  arrangements  now  Being  adopted  by  NATO  navies  and  for 
establishing  electromagnetic  interference  margins  for  sonar  systems;  developed  electromagnetic  sensors  for  surface 
ship  signature  measurements 
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1.  *Prograiii  Element:  62543N  Title:  Ships,  Submarines,  and  Boats  Technology 

DoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

1.16  Established  technology  of  improved  track/suspension  systems,  hydraulic  drives,  hatches,  bow  flaps,  exhaust  eductors, 
clear  annor  inserts,  and  articulated  vehicles  for  amphibious  vehicle  development 

2.  (U)  FY  1982  Program 

Heduced  Costs  of  Ship  Acquisition 

2.1  To  reduce  ship  size,  cost,  and  fuel  consumption,  develop  an  integrated  machinery  concept  for  surface  ships  embodying 

contrarotating  and  superconducting  electric  propulsion  and  propulsion  derived  ship  service  power  with  improved 

electrical  auxiliaries,  distribution,  and  control 

2.2  Complete  initial  performance  evaluations  of  3,000  HP  candidate  advanced  electric  propulsion  systems  and  components; 
transition  to  Advanced  Development  in  FY  1983 

2.3  Continue  development  of  alternate  motor  seal  and  collector  concepts  for  advanced  electric  propulsion  components 

2.4  Assess  potential  of  advanced  vehicle  and  propulsion  system  options  to  reduce  acquisition  costs 

2.5  Develop  critical  components  for  high  performance  compressors,  pumps,  and  evaporators  with  extended  life  and  reduced 

weight  and  space 

2.6  Extend  combat  capab  lity  assessment  methods  for  optimum  design  of  hull  and  electronics  in  iiulti -threat  and  total 
cotnbat  system  modes 

2.7  Simplify  structural  des'gn,  fabrication,  and  inspection  methods 

2.8  Develop  cost  models  to  identify  cost  drivers  and  cost  reduction  potential  of  robotics  and  other  emerging 
technologies 

2.9  Develop  concepts  for  support  of  propulsion  components  by  marine  hull  members  and  for  major  improvements  In  surface 
ship  topside  structure 

2.10  Complete  conceptual  design  assessments  of  alternative  electrical  power  generation  and  distribution  systems 

Life  Cycle  Support  and  Design 

2.11  Develop  advanced  pumps,  compressors,  and  other  auxiliary  machinery 

2.12  Improve  reliability  and  reduce  maintenance  manpower  for  frequency  converters,  hull  and  deck  machinery,  hydraulic 
systems,  and  gas  turbine  blading 

2.13  Develop  methods  to  identify  problem  areas  in  ship  manning  and  potential  reductions  through  emerging  technologies 

2.14  Reduce  fuel  costs  through  the  integrated  machinery  effort,  feasibility  demonstration  of  better  waste  heat  use  from 
gas  turbines,  and  evaluation  of  two-phase  heat  engines 

2.15  Reduce  design  costs  through  the  development  and  application  of  improved  predictive  methods  for  structural  and 
hydrodynmaraic  performance 
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I.  *Prograin  Element:  62543N  Title:  Ships,  Submarines,  and  Boats  Technology 

OoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Ba'se 

Surface  Ship  Performance  and  Mission  Effectiveness 

2.16  Extend  technology  of  advanced  catamaran  hulls  and  Small  Waterplane  Area  Twin  Hull  (SHATH)  ships 

2.17  Improve  methods  of  predicting  seakeeping  and  resistance  performance,  designing  lower  resistance,  higher  efficiency 
propellers,  hulls,  and  appendages,  and  designing  hulls  for  optimum  seakeeping 

2.18  Develop  improved  roll  stabilization  concepts  and  supporting  technology 

2.19  Improve  antenna  arrangements  for  electromagnetic  compatibility  and  optimum  performance 

2.20  Improve  maneuvering  performance  of  surface  ships 

Submarine  Performance  and  Mission  Effectiveness 


2.21  Develop  new  design  procedures  for  highly  efficient,  quiet  propulsors,  reduced  hull  and  appendage  resistance,  and 
component  and  hull  designs  for  deep  diving,  using  high  strength  materials 

2.22  Develop  technology  to  support  secondary  machinery  concepts  for  reduced  weight,  greater  reliability,  and  longer  life 

2.23  Develop  higher  energy  density  batteries 

2.24  Develop  new  concepts  and  technology  for  improved  life  support  systems  __ 

2.25  Expand  the  speed  and  depth  operating  envelope  for  submarines 

Surface  Ship  Survivability 

2.26  Develop  technology  to  reduce  radar  and  infrared  signatures 

2.27  Develop  lightweight  armor  systems  and  materials 

2.28  Develop  tradeoff  theory  and  defensive  concepts  for  air  blast  and  fragment  resistant  structures 

2.29  Develop  new  agents  and  techniques  for  fire  detection,  extinguishing,  and  fire  damage  recovery 

2.30  Develop  concepts  for  resistance  to  underbottom  explosive  attack 

2.31  Complete  concept  formulation  and  develop  technology  of'  ' 

2.32  Complete  measurements  of  ships'  electromagnetic  signatures  and  analyze  data  ‘ 

Submarine  Survivability 

2.33  Improve  life  support,  gas  management,  and  emergency  ballast  tank  blow  systems 

2.34  Improve  shock  effects  analysis  and  hardening  techniques 

2.35  Improve  hull  strength  and  failure  mode  calculation  methods  _ 

2.36  Evaluate 

2.37  Develop  technology  for  quiet  propul sor  concepts 
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I.  ‘Program  Element:  62543N 

OoO  Mission  Area:  523  -  Engineering  Technology 


Title:  ShipSt  Submarines,  and  Boats  Technology 
Budget  Activity:  1  -  Technology  iase 


2.38  Evaluate]^ 

2.39  Oevelo£|^' 

2.40  UevelSp  new  techniques  to  measure  energy  transmission  paths  on  hull  structures 

Marine  Corps  Vehicle  Capabilities 

2.41  Develop,  construct,  and  test  improved  waterjets  for  propulsion 

2.42  Construct  and  test  breadboard  of  an  advanced  hydraulic  drive  train  to  reduce  system  Melght 

2.43  Construct  and  test  the  feasibility  of  composite  components  for  lighteelght  cargo  doors,  stern  ramp,  and  hull 
structure 

2.44  Construct  and  test  components  for  a  reliable,  lightweight  retractable  suspension 

2.45  Construct  and  test  metal  matrix  and  laser  glazed  track  blocks  for  a  lightweight  track 

3.  (U)  FT  1983  and  FY  1984  Planned  Programs 

Reduced  Costs  of  Ship  Acquisition  and  Life  Cycle  Support 

3.1  Apply  cost  and  technology  impact  models  developed  in  1983  to  the  identification  and  quantification  of  principal  ship 
cost  drivers  and  evaluation  of  the  potential  payoff  of  evolving  technologies  toward  reducing  ship  acquisition  and 
life  cycle  costs  and  enhancing  military  performance 

3.2  Develop  analytical  tools  to  assess  the  potential  for  ship  manning  reductions  through  the  application  of  emerging 
technology  and  changes  In  ship  arrangements  and  operational  doctrine 

3.3  Assess  combat  capability  and  technology  shortfalls  of  surface  action  groups  based  on  updated  threats,  operational 
situat  ons,  and  technology  projections 

3.4  EvaluatN.  Integrated  machinery,  advanced  propulsors  and  contrarotation,  and  alternative  structural  designs  and 
fflaterlar.,  for  potential  cost  reductions 

3.5  Revise  gsrs  turbine  blade  specification  for  longer  life 

3.6  Complete  test  and  evaluation  of  advanced  auxiliary  machinery  concepts,  lubricants,  and  hydraulic  fluids 

Surface  Ship  Performance  and  Mission  Effectiveness 

3.7  Complete  all  testing  and  evaluation  of  presently  contracted  3,000  HP  Segmented  Magnet  and  superconducting  machinery 
to  support  Advanced  Development  program  starting  in  FT  1983 

3.8  Complete  design  and  transition  the  development  of  an  advanced  propulsion-derived  ship  service  power  system 


I.  ‘Program  Element:  6254 3N  Title;  Ships,  Submarines,  and  Boats  Technology 

OoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

3.9  Complete  development  of  design  methods  for  contrarotation  propel lors 

3.10  Ueitionstrate  a  gas  turbine  recuperator  and  other  waste  recovery  methods 

3.11  Complete  and  transition  the  development  of  machinery  control  and  monitoring  systems 

3.12  Establish  the  feasibility  of  a  two>phase  propulsion  engine 

3.13  Develop  technology  for  improved  prediction  of  resistance  and  vibrations,  and  improved  seakeeping  and  maneuvering 

3.14  Develop  concepts  for  modular  construction  techniques  and  alternative  structural  arrangements  and  deckhouse  concepts 
to  reduce  construction  costs 

3.15  Complete  design  methods  for  control,  seakeeping,  and  resistance  of  Small  Waterplane  Area  Twin  Hull  (SWATH)  ships 

3.16  Verify  the  design  theory  of.  contrarotating  propellers 

3.17  Perform  rudder  roll  stabilization  trials  and  report  on  potential  for  Navy  application 
Submarine  Performance  and  Mission  Effectiveness 

3.18  Improve  design  criteria  for  submarine  hulls  and  develop  in-service  monitoring  techniques  for  hull  integrity 

3.19  Evaluate  concepts  and  materials  for  higher  energy  density  batteries 

3.20  Test  titanium  structural  models 

3.21  Evaluate  titanium  pipe  fittings  and  condensers  for  deep  diving  application 

3.22  Develop  improved  shaft  seals  and  improved  life  support  systems 

3.23  Develop  technology  for  improved  stability,  control,  wake  prediction  and  resistance  calculations 

3.24  Complete  evaluation  of  alternate  submarine  oxygen  system  concept 

Surface  Ship  Survivability 

3.25  Develop  and  test  new  armor  for  shaped  charges  and  amwr  piercing  projectiles 

3.26  Improve  protection  of  fire  vulnerable  systems,  extinguishing  agents  for  multi-class  fires,  and  infrared  signature 
reduction  methods 

3.27  Assess  vulnerability  to  magnetic  detection,  define  countermeasures,  and  identify  advanced  development  requirements 

3.28  Develop  and  evaluate  new  quiet  propulsor  concepts  _  _ 

3.29  Complete  design,  installation,  test,  and  evaluation 

3.30  Develop  improved  electromagnetic  compatibility  (EMCy"measurement  techniques  and  design  capabilities 
Submarine  Survivability 

3.31  Improve  design  methods  for  shock  resistance,  vulnerability  assessment,  and  explosive  effects  prediction 
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I.  *Program  Elenient;  6254 3N  Title:  Ships,  Submarines,  and  Boats  Technology 

DoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  I  -  Technology  Ba'se 

3.32  Develop  acoustic  silencing  technology 


3.33  Determine  effects  ofr"  ^  ' 

Marine  Corps  Vehicle  Capabilties 

3.34  Develop  and  test  critical  technology  and  components  for  an  Advanced  Light  Armored/Amphibian  Vehicle  System  (ALAAVS) 

3.35  Construct  and  test  components  for  high  performance  vehicles  including  a  Iom  silhouette  retractable  track  suspension, 
a  complete  metal  matrix  track  assembly,  a  composite  high  strength  track  pin,  and  a  hydraulic  drive  train  for  improved 
vehicle  layout 

Changes  from  FY  19B2  to  FY  1983 

3.36  Significantly  increased  .emphasis  in  Titanium  Submarine  Structures  {F43-422) 

3.37  Completion  of  laboratory  evaluation  of  3000  HP  advanced  electric  motors  in  FY  1982  accounts  for  significant  decrease 
in  FY  1983  funds  for  Electrical  Energy  Conversion  and  Distribution  (F43-431) 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program 

5.  (U)  Mi lestones;  Mot  applicable 
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n.  Project:  F43-411 
Proyram  Eleiiientl  62543N 

UoD  Mission  Area:  523  -  Engineering  Technology 
(U)  DETAILED  BACKGROUND  ANU  DESCRIPTION 


Title;  Concept  Assessment  of  Platforms  and  Systems 
Title:  Ships,  Submarines,  and  6oats  Technology 
Budget  Activity:  1  -  Technology  Bale 


“  Addresses  problems  of  identifying  technology  needs  for  future  ship  concepts;  the  impact  of  emerging  technologies  on 
existing  ships  and  near  term  designs;  the  reduction  of  costs  and  manning  for  future  ships;  the  integration  of  combat 
systems  with  the  ship  platform;  and  the  evaluation  of  new  ship/vehicle  concepts  for  their  potential  contribution  to  the 
fleet 

“  The  above  descriptions  include  developments  of  supporting  technology  for  ships  and  concepts  as  contributors  to  fleet 
battle  groups,  amphibious  assault  groups,  surface  action  groups,  and  sea  lanes  of  communication 

(D)  RELATED  ACTIVITIES 


“  Technology  developed  under  this  project  supports  other  advanced  developments  in  the  following: 

P.E..63564N,  Project  010,  New  Concepts 

P.E.  63564N,  Project  06y,  Surface  Ship  Concept  Formulation 

(0)  WORK  PERFORHEU  BY 

“  In-House  -  David  H.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda,  MD;  Naval  Ocean  Systems  Center,  San 
Diego,  CA;  Naval  Surface  Weapons  Center,  White  Oak  Laboratory,  Silver  Spring,  MD;  Naval  Air  Development  Center, 
Warminster,  PA 

^  Industrial  -  Boeing  Computer  Systems,  Inc.,  McLean,  VA;  Anerican  Computer  and  Electronics  Inc.,  Gaithersburg,  MU 

°  Academic  -  Davidson  Laboratories,  Stevens  Institute  of  Technology,  Hoboken,  NJ;  Navy  Postgraduate  School,  Monterey,  CA 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 


1.1  Completed  initial  version  and  installed  in-house  capability  to  use  an  advanced  surface  ship  evaluation  model 
(ASSET)  —  currently  being  used  to  assess  impact  of  emerging  technologies  on  total  ship  concepts  relative  to 
size,  cost,  and  performance 

1.2  Developed  means  to  integrate  effects  of  ship  motions  on  missile  and  gun  fire  control  systems,  end  measured  relative 
effectiveness  --  Integrated  results  with  Combatant  Capability  Assessment  Project,  which  is  an  integrated  special 
focus  effort  under  this  project 
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li.  Project:  F43-4n 
Projran  Element'!  62543N 

UoO  Mission  Area:  523  -  Engineering  Technology 


Title:  Concept  Assessment  of  Platforms  and  5>stems 
Title:  Ships,  Submarines,  and  Boats  Technology 
Budget  Activity:  1  -  technology  Bale 


1.3  Completed  feasibility  and  design  requirements  for  an  Extended  Performance  Hydrofoil  (EPH)  to  permit  extended 
endurance  and  enhanced  mine  neutralization  capability 

1.4  Completed  preliminary  evaluation  of  a  new  catamaran  surface  effect  ship  (StCAT)  concept 

1.5  Completed  feasibility  analysis  of  tactical  data  correlation  for  a  battle  group;  multi-threat  anti-air  warfare  (AAW) 

engagement  model;  detection/tracking  model,  and  ship  motion  model  for  combatant  capability  assessment  (CCA)  special 

focus  effort  (SEP  3107) 

(U)  Fy  1382  Program 

Ship/Systems  Initiative  Development  (SIDS) 

2.1  Develop  conceptual  alternatives  (performance,  size,  cost)  for  next  generation  CV  by  assessing  projected 
ship/vehicle  capabilities  against  the  future  threat,  identifying  shortfalls,  and  prioritizing  exploratory 
development  needs  to  fulfill  those  shortfalls 

Reduce  Naval  Ship  Operational  and  Acquisition  Costs 

2.2  Assess  the  impact  of  emerging  technology  on  the  cost  and  performance  of  future  ships  by  use  of  newly  developed 
Advanced  Surface  Ship  Evaluation  Technology  Model  (ASSET) 

2.3  Develop  alternative  pricing  methods,  and  analyze  current  cost  drivers  to  permit  the  possible  application  of 
emerging  technology  to  those  high  cost  areas 

2.4  Investigate  shipboard  operational  and  maintenance  manning  alternatives  to  current  (high  skill  rate  and  numbers) 
requirements,  by  applying  new  technology  to  these  areas 

Combatant  Capability  Assessment  (CCA) 

2.5  Develop  system  saturation  conditions  for  anti-air-warfare  (AAH)  point  defense,  through  feasible  designs  for 
modeling 

2.6  Develop  dynamic  error  budget  re-optimization  of  existing  class  designs  versus  battle  group  track  file  synthesis 
criteria 

New  Vehicle  Concepts 


2.7  Develop  model,  conduct  dynamic  tests,  and  evaluate  new  catamaran  surface  effect  ship  (SECAT)  concept 


Project:  F43-411  Title:  Concept  Assessmejit  of  Platforms  and  Systems 

am  Element:  62643N  Title:  Ships.  Submarines,  and  Boats  Technolo^ 

lission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

U)  FT  1983  and  FY  1984  Planned  Programs 

Ship/Systems  Initiatives  Development  (SIDS) 

3.1  Develop  conceptual  alternatives  (performance,  size  and  costs)  for  next  generation  ships  of  an  amphibious  assault 
group  (AAG)  assessing  projected  ship/vehicle  capabilities  against  the  future  threat,  identifying  shortfalls,  and 
prioritizing  exploratory  development  needs  to  fulfill  those  shortfalls 

3.2  Start  similar  development  as  above  on  surface  action  group 

Reduce  Naval  Ship  Operational  and  Acquisition  Costs 

3.3  Update  the  Advanced  Surface  Ship  Evaluation  Technology  model  (ASSET)  to  include  improved  structures,  cost  modules 

and  include  a  vulnerability  analysis  model  --  Extend  use  of  Advanced  Surface  Ship  Evaluation  Technology  to  all 

Ships,  Submarines,  and  Boats  technology  program  managers 

3.4  Summarize  technology  assessment  results  and  incorporate  in  Ships,  Submarines,  and  Boats  Program  Element  Strategic 
Plan 

3.5  Develop  next  generation  cost  evaluafioi'  model  (using  results  of  previous  accomplishments)  to  permit  cost/warfare 
capability  relationships 

3.6  Develop  analytical  tools  and  data  base  to  assess  technology  impact  on  reduced  manning 

Combatant  Capaoility  Assessment  (CCA) 

3.7  Develop  system  saturation  conditions  for  anti-air-warfare  (AAW)  area  defense  through  feasible  design  for  modeling 

3.8  Develop  system  availability  model  for  each  shipboard  primary  warfare  area  with  use  of,  or  revision  to,  currently 

available  models  , 

New  Vehicle  Concepts 

3.9  Transition  catamaran  surface  effect  ship  (SECAT)  to  separate  programs  --  No  new  concept  developments  planned 

Comparison  with  FY  1982  Program: 

3.10  Increase  in  FY  1983  over  FY  1982  is  to  support  an  anticipated  increase  in  the  Ship's  Initiative  Development  (SIDS) 
and  an  expansion  of  the  Advanced  Surface  Ship  Evaluation  Technology  (ASSET)  development  efforts 
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11.  Project:  F43-411 

Title: 

Concept  Assessment  of  Platforms 

and  Systems 

Proqran  Elenientl  6z543N 

Title: 

Shi4>s,  Submarines,  and  Boats  Tecnnology 

f 

DoD  Mission  Area:  523  -  Engineering  Tectinology 

Budget 

Activity: 

1  -  Technology  Base 

4.  (U)  Program  to  Completion:  This  is  a  continuing 

program. 

1 

1 

5.  CJ)  Milestones:  fiot  applicable. 

6.  (U)  Kesources  (Dollars  in  Thousands) 

Project 

No.  Title 

F43-411  Concept  Assessment  of  Platforms  and  Systems 

FY  1981 
Actual 

FY  1982 
Estimate 
3.7J4— 

FY  1983  FY  1984 
Estimate  Estimate 
i.475“  T.170 

Additional 
to  Completion 
Continuing 

Total 

Estimated 

Cost 

Continuing  , 

i 
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III.  Project;  F43-422 
Progran  Element:  62543N 

DoD  Mission  Area:  523  -  Engineering  Technology 
(U)  DETAILED  BACKGROUND  AND  DESCRIPTION 


Title;  Vehicle  Structures 

Title:  Ships,  SubmarinesT  and  Boats  Technology 

Budget  Activity:  I  -  Technology  Bale 


°  Develops  technology  aimed  at  achieving  improvements  in  structural  subsystems  of  combatant  submarines  and  surface  ships 
°  Addresses  areas  such  as  the  hull,  foundations,  superstructures,  and  appendages 

°  Develops  and  demonstrates  structural  concepts,  new  structural  materials  applications  and  analytical  procedures  which  will 
reduce  design,  construction,  and  maintenance  costs,  assure  safety  and  reliability  of  future  ships,  improve  ship 
performance,  and/or  permit  the  timely  evolution  of  new  ship  types  into  the  Fleet 
°  Develop  analytical  methods  to  address  realistic  and  complex  structures  allowing  better  weight  and  volume  utilization 

°  Reduce  the  construction/maintenance  costs  of  submarines  and  surface  ships  through  the  development  of  improved  structural 

arrangements  and  details  and  structural  Integrity  based  weld  strength  and  repair/surveillance  requirements 
^  Develop  quantitative  methods  to  determine  submarine  hull  toughness  requirements  which  will  facilitate  the  introduction  of 
new  hull  materials  and  balanced  designs 

°  Demonstrate  titanium  pressure  hull  concepts  and  design  procedures  for  application  to  future  deeper  diving  submarines 

°  Demonstrate  feasibility  and  develop  confidence  in  the  application  of  fibrous  composites  to  a  variety  of  Naval  ship  hulls 

and  component  structures 

°  Evaluate  structural  concepts  to  accommodate  advanced  propulsion  systems  to  reduce  the  size  and  cost  of  surface  combatants 
(U)  RELATED  ACTIVITIES 

°  Related  programs  include  other  projects  under  this  program  element,  particularly  F43-451,  Survivability,  Habitability, 
and  Damage  Control  and  F43-421,  Fluid  Dynamics 

°  Exchange  of  technical  information  exists  with  the  Materials  Exploratory  Development  Program  (P.E.  62761N) 

°  There  also  exist  very  strong  relationships  with  several  advanced  development  programs  which  pick  up  technology  from  this 

project  for  further  development  and  validation.  These  include  Program  Elements: 

63514N,  Shipboard  Damage  Control 
63531N,  HY-130  Steel 
63588N,  SSBN  Subsystem  Technology 
63561N,  Submarines  (Advanced) 

63566N,  Amphibious  Assault  Craft 
S3569N,  Attack  Submarine  Development 


I 
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111.  Project;  F43-422 
Program  Element:  6^S43w 

UoD  Mission  Area:  523  -  Engineering  Technology 
(U)  WORK  PERFORMED  BY 


Title:  Vehicle  Structures 

Title;  Ships,  5ubwarlnesT  »nd  Boats  Technology 

Budget  Activity:  1  -  Technology  BaTe 


“  In-House  -  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda,  MO 

°  Industrial  -  Bath  Iron  Works,  Bath,  ME;  Ingalls  Shipbuilding,  Litto  Industries,  Pascagoula,  MS;  Lockheed  Missile  and 

5pace  Company,  Sunnyvale,  CA;  General  Dynamics,  Electric  Boat  Division,  Groton,  CT 
^  Academic  -  University  of  Illinois,  Chicago,  IL;  University  of  Arizona,  Tempe,  AZ;  Oklahoma  State  University,  Oklahoma 
City,  ()K 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 
1.  (U)  FY  1981  and  Prior  Accomplishments 

1.1  TRIDENT  missile  compartment  design  procedure,  logistics  hatch,  and  sandwich  bulkhead  resulted  in  reduced 
development  costs,  anticipated  Improved  logistics  with  accompanying  increased  time-on-station,  improved 
arrangements,  and  reduction  in  the  length  of  the  Trident  design 

1.2  Basis  for  the  certification  of  HY-130  steel  and  titanium  submersible  structures  leading  to  the  construction  of  the 
Deep  Submergence  Rescue  Vehicle  (DSRV),  and  the  ALVIN  and  SEACLIFF,  respectively 

1.3  State-of-the-art  summary  document  containing  the  latest  design  analysis  methods  for  high  strength  steel  submarine 
structures,  including  HY-130  steel 

1.4  Computerized  midship  section  design  capability  for  conventional  and  advanced  surface  ships  which  permits  rapid, 
more  cost  efficient  design  iterations  and  tradeoffs 

1.5  Demonstrated  approaches  to  reduce  the  size  and  increase  the  spacing  of  deep  frames  in  submarines  to  improve 
arrangements  and/or  reduce  weight 

1.6  Demonstrated  the  feasibility  of  lower  yield  stress,  fracture  resistant  welds  which  offer  an  opportunity  for  major 
cost  savings  in  submarine  construction 

1.7  An  improved  procedure  to  design  helicopter  landing  decks  which  will  result  in  reduced  topside  weight  for  surface 
combatants 

1.8  Demonstrated  the  feasibility  for  relaxing  current  weld  accept/reject  standards  for  submarine  hull  construction, 
thus  offering  an  opportunity  for  reduced  construction  costs 

1.9  Demonstrated  the  feasibility  for  monitoring  real-time  submarine  structural  performance  using  acoustic  emission 
techniques  which  could  permit  the  safe  extension  of  hull  inspection  intervals,  and  reduce  repair/overhaul 
inspection  time 

1. 10  Demonstrated  that  significant  weight  and  cost  savings  are  achievable  in  non-parallel  hull  configurations  for 
submarine  engine  rooia  compartments  through  the  validation  of  new  design  analysis  methods 
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111.  Project:  F43-422 
Program  Element:  6254^N 

UoD  Mission  Area:  523  -  Engineering  Technology 
(U)  WORK  PERFORMED  BF 


Title:  Vehicle  Structures 

Title:  Ships,  SubmarinesT  and  Boats  Technology 

Budget  Activity:  1  -  Technology  Basle 


°  In-House  -  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda,  MD 

°  Industrial  -  Bath  Iron  Works,  Bath,  ME;  Ingalls  Shipbuilding,  Litto  Industries,  Pascagoula,  MS;  Lockheed  Missile  and 

Space  Company,  Sunnyvale,  CA;  General  Dynamics,  Electric  Boat  Division,  Groton,  CT 
°  Academic  -  University  of  Illinois,  Chicago,  IL;  University  of  Arizona,  Tempe,  AZ;  Oklahoma  State  University,  Oklahoma 

City,  Ok 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 
1.  (U)  FY  1981  and  Prior  Accomplishments 

1.1  TRIDENT  missile  compartment  design  procedure,  logistics  hatch,  and  sandwich  bulkhead  resulted  in  reduced 
development  costs,  anticipated  improved  logistics  with  accompanying  increased  time-on-station,  improved 
arrangements,  and  reduction  in  the  length  of  the  Trident  design 

1.2  Basis  for  the  certification  of  HY-130  steel  and  titanium  submersible  structures  leading  to  the  construction  of  the 
Deep  Submergence  Rescue  Vehicle  (DSRV),  and  the  ALVIN  and  SEACLIFF,  respectively 

1.3  State-of-the-art  summary  document  containing  the  latest  design  analysis  methods  for  high  strength  steel  submarine 
structures,  including  HY-130  steel 

1.4  Computerized  midship  section  design  capability  for  conventional  and  advanced  surface  ships  which  permits  rapid, 
more  cost  efficient  design  iterations  and  tradeoffs 

1.5  Demonstrated  approaches  to  reduce  the  size  and  increase  the  spacing  of  deep  frames  in  submarines  to  improve 
arrangements  and/or  reduce  wei'ght 

1.6  Demonstrated  the  feasibility  of  lower  yield  stress,  fracture  resistant  welds  which  offer  an  opportunity  for  major 
cost  savings  in  submarine  construction 

1.7  An  improved  procedure  to  design  helicopter  landing  decks  which  will  result  in  reduced  topside  weight  for  surface 
combatants 

1.8  Demonstrated  the  feasibility  for  relaxing  current  weld  accept/reject  standards  for  submarine  hull  construction, 
thus  offering  an  opportunity  for  reduced  construction  costs 

1.9  Demonstrated  the  feasibility  for  monitoring  real-time  submarine  structural  performance  using  acoustic  emission 
techniques  which  could  permit  the  safe  extension  of  hull  inspection  intervals,  and  reduce  repair/overhaul 
inspection  time 

1.10  Demonstrated  that  significant  weight  and  cost  savings  are  achievable  in  non-parallel  hull  configurations  for 
submarine  engine  room  compartments  through  the  validation  of  new  design  analysis  methods 
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III.  Pro.iect:  F43-422  Title:  Vehicle  Structures 

Program  Element:  62S43N  Title:  Ships,  Submarines,'  and  Boats  Technology 

OoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

2.  (U)  FV  1982  Program 

2.1  Continue  to  emphasize  the  development  of  analytical  methods  to  predict  the  collapse  strength  of  complex  submarine 

hulls 

2.2  Assess  current  Navy  requirements  for  submarine  weld  strength,  weld  acceptance  and  repair/surveil lance,  and  practical 
application  of  the  acoustic  emission  method  for  monitoring  structural  defects  during  construction  and  at  sea 

2.3  Transition  design  approaches  for  reduced  local  reinforcement  of  submarine  structures  to  advanced  development  for 
validation 

2.4  Improve  design  procedures  for  submarine  ice  breakthrough,  permitting  safe  expansion  of  submarine  operational 

capability 

2.5  Structural  options  to  reduce  installation  cost  of  non-structural  distributive  systems 

2.6  Complete  automated  design  tool  for  surface  ship  structures  cost  analysis  permitting  rapid  cost  comparisons  of 
structural  concepts  and  details 

2.7  A  new  start,  directed  at  developing  and  demonstrating  the  feasibility  of  a  surface  ship  superstructure  concept 

which  effectively  integrates  most  topside  requirements  (e.g.,  warhead  fragment  resistance,  reduced  weight,  fire 

resistance,  reduced  radar  cross  section) 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

3.1  New  design  analysis  capability  for  complex,  asymmetric  submarine  structures  offering  major  opportunities  for 

reduced  weight.  Improved  arrangements  and/or  reduced  cost 

3.2  Conduct  explosion  tests  of  fracture  specimens  having  controlled  cracks  and  propose  preliminary  criteria  for  ductile 
fracture  Initiation  in  submarine  hulls 

3.3  Recommend  hull  structure  options  (fibrous  composites)  for  mine  warfare  vessels 

3.4  Complete  evaluation  of  procedures  for  establishing  the  structural  integrity  of  new  surface  ship  stem  forms  to 
accommodate  Innovative  advanced  propulsion  systems 

3.5  Initiate  fah-ication  of  titanium  models  and  tests  to  determine  the  effect  of  creep  on  the  inelastic  general 

in<;(,ab1Iity  failure  mode 

3.6  Evaluate  performance  of  straight-through  welds  which  have  potential  for  reducing  the  cost  of  titanium  hull 

fabrication 

3.7  Methods  to  accurately  predict  the  response  of  complex  grillage  structure  including  effects  of  initial  distortion, 
post-buckling,  VSTOL  thermal  loads 

3.8  Recommendations  for  modifying  current  submarine  hull  toughness  speci fications  based  on  structural  criteria  rather 
than  workmanship/weldability  basis 
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111.  Project:  F43-422  Title:  Vehicle  Structures 

Program  Element:  62S43N  Title:  Ships,  SubmarinesT  and  Boats  Technology 

UoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

3.9  Complete  draft  comprehensive  design  guidelines  for  twin-hull  ship  structure 

3.10  Validate  procedure  for  establishing  out-of-roundness  tolerances  for  submarine  pressure  hulls  which  adequately 
considers  the  random  nature  of  actual  imperfections 

Comparison  with  FY  1982  Program: 

3.11  Ongoing  efforts  will  continue  to  emphasize  tasks  directed  towards  controlling  construction  and  maintenance  costs 
and  improving  performance  of  combatant  submarines  and  surface  ships 

3.12  The  major  increase  in  funding  is  to  accelerate  the  titanium  submarine  structures  effort  including  fabrication  of 
titanium  structural  elements  and  creep  collapse  models  and  to  initiate  a  new  thrust  in  composites  for  naval 
applications 

3.13  The  titanium  submarine  structures  program  is  planned  to  increase  to  $2,200  thousand  in  FY  1983  and  $4,200  thousand 
in  FY  1984.  This  program  addresses  technology  developments  in  the  areas  of  creep  collapse,  fatigue  and  stress 
corrosion  cracking,  and  hull  toughness;  concepts  for  cost  reduction  and  facility  requirements  will  also  be 
addressed 

3.14  Anew  program  initiative  in  composite  structures  has  been  approved  for  a  FY  1984  start.  Planned  funding  for  FY 
1984  is  $430  thousand.  This  program  will  address  applications  of  composites  for  both  surface  ships  and  submarines. 
Some  near  term  thrusts  include  composites  for  mine  sweeper  hulls  and  composites  for  non-pressure  hull  submarine 
structures  such  as  sail,  control  surfaces  and  foundations 


4.  (U) 

5.  (U) 

6.  (U) 

Project 

Program  to  Completion:  This  is  a  continuing  program 

Milestones:  Not  applicable 

Resources  (Dollars  in  Thousands) 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

F43-422 

Structural  Design  andTest 

571552 

474  50' 

6,335 

9,288 

Continuing 

Continuing 
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IV.  Project:  F43-431 
Program  Elementl  62543N 

OoO  Mission  Area:  S23  -  Engineering  Technology 
(U)  DETAILED  BACKGROUND  AND  DESCRIPTION 


Title:  Electrical  Energiy  Conversion  and  Distribution 
Title;  Ships,  Submarine,  and  Boats  Technology 
Budget  Activity:  1  -  Technology  fia'se 


“  Develops  advanced  electrical  motors  and  generators,  including  the  superconducting  (Super  C)  and  segmented  magnet  types 

°  Manufactures  3,000  HP  laboratory-test  electrical  machinery  which  will  enable  the  development  of  40,000  HP  per  shaft 

systems  needed  for  medium  combatant  applications 

°  Supports  the  integrated  machinery  thrust  which  coordinated  the  design  of  supportive  equipment  and  hull  forms  optimizing 
electric  propulsion  for  naval  vehicles 

°  Develops  the  most  attractive  electric  machinery  design  options  for  installed  power,  electric  drive,  machinery  monitoring 
and  control,  and  electric  energy  storage  to  provide  options  for  reduced  ship  size  and  reduced  fuel  consumption,  and  to 
minimize  incompatibilities  and  vulnerabilities  of  shipboard  machinery  elements 

(U)  RELATED  ACTIVITIES 


°  Program  Element  63513N,  Shipboard  System  Component  Development;  Program  Element  63573N,  Electric  Drive;  Program  Element 
63561N,  Submarines  (Advanced);  Program  Element  63508ti,  Ship  Propulsion  Systems  (Advanced);  Program  Element  63724N, 
Shipboard  Energy  Conservation 

(U)  WORK  PERFORMED  BY 

°  In-House  -  Argonne  National  Laboratory,  Argonne,  IL;  David  W.  Taylor  Naval  Ship  Research  and  Development  Center, 
CarderocK  and  Annapolis,  MD;  National  Bureau  of  Standards,  Boulder,  CO;  Naval  Ship  Systems  Engineering  Station, 
Philadelphia,  PA 

°  Industrial  -  AiResearch  Manufacturing  Company  of  Calfornia,  Torrance,  CA;  CTl-Cryogenits ,  Waltham,  MA;  General  Electric 
Company,  Schenectady,  NY;  Westinghouse  Electric  Company,  Pittsburgh,  PA;  Mechanical  Technology  Inc.,  Latham,  NY 
°  Academic  -  None 
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IV.  Project:  F43-431 
Program  Elementl  62S43N 

OoD  Mission  Area:  bii3  -  Engineering  Technology 
(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 
1,  (U)  FV  1981  and  Prior  Accomplishments 


Advanced  Electrical  Propulsion  Machinery 


Title:  Electrical  Energy  Conversion  and  Distribution 
Title:  ^hips.  Submarines,  and  Boats  Technology 
Budget  Activity:  1  -  Technology  bas'e 


1.1  Completed  conceptual  design  studies  on  nominal  40,000  HP  per  shaft  systems  to  define  requirements  for  3,000  HP 
feasibility  model  systems 

1.2  Completed  laboratory  tests  of  a  400  HP  superconductive  propulsion  system  and  evaluated  shipboard  operations  on  a 
specially-configured  test  craft  in  the  Chesapeake  Bay  area 

1.3  Completed  construction  and  factory  tests  of  major  components  for  two  3,000  HP  advanced  electrical  machinery 
feasibility  model  systems 

1.4  Conducted  supporting  technology  demonstrations  in  cryogenic  refrigeration  equipment,  superconductive  magnets, 
liquid  metal  current  collectors,  high  performance  brushes,  and  lightweight  switchgear 


Service  Electrical  Power  Conversion  and  Distribution  Equit 


1.5  Constructed  a  breadboard-model  variable  speed  constant  frequency  generator  system  and  initiated  ship  impact 
analyses  of  four  candidate  concepts  for  derivation  of  ship  service  electrical  power  from  propulsion  prime  movers 

1.6  Completed  analyses  of  alternative  electric  distribution  system  concepts  to  optimize  power  availability  efficiency 
and  load/ system/ source  compatability  and  started  feasibility  study  of  DC  distribution  system 

1.7  Completed  initial  tests  on  breadboard  impedance  measurements  system  for  shipboard  electric  power  systems 

1.8  Completed  development  of  high  power  semiconductor  device  test  equipment  and  started  test  operations  to  develop 
semiconductor  device  requirements  for  shipboard  solid  state  equipment 

1.9  Demonstrated  improved  s’ectrolyte/separator  materials  and  improved  interrupted-current  charge  methods  in  small  five 
to  sixty  ampere-hour  nickel-zinc  battery  cells 


Machinery  and  Ship  Monitoring  and  Control 


1.10  Completed  construction  of  general-purpose,  programmable,  digital  controller  employing  standard  electronic  modules 
and  started  integration  into  a  lab  demonstration  of  a  standardized  propulsion  and  auxiliary  machinery  control  and 
monitoring  system  which  is  based  on  distributed  architecture,  microprocessor-based,  standardized  hardware  with  a 
multiplex  data  link 

1.11  Completed  assessment  of  several  ship  roll  reduction  system  concepts  as  alternatives  to  hydraulically-activated  fins 
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IV.  Project:  F43-431  Title:  Electrical  Energy  Conversion  and  Distribution 

Program  Elementl  62543N  Title:  Ships,  Submarine,  and  Boats  Technology 

DoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Sase 

1.12  Completed  lab  feasibility  test  on  tirae-domain-reflectoraeter  tank  level  indicator 

1.13  Completed  experimental -prototype  shaft  thrust  measurement  device 

2.  (U)  FY  1982  Program 

Advanced  Electrical  Propulsion  Machinery 

2.1  Completed  construction  and  factory  tests  of  initial-design,  feasibility-model,  3,000  HP  superconducting  and 

Segmented  Magnet  machines 

2.2  Continue  supporting  component  technology  developments  in  current  collectors,  magnets,  cryogenic  equipment, 

switchgear  and  transmission  lines 

2.3  Identify  advanced  electric  propulsion  system  component  and  system  design  concepts  which  are  considered  suitable  for 
transition  to  full-scale  system  construction  in  FY  1983 

Ship  Service  Electrical  Power  Conversion  and  Oistribution 

2.4  Complete  assessment  of  advanced  technology  component  development  options  for  solid  state  60  Hz  inverters  and 

initiate  experimental  development  in  high  payoff  areas 

2.5  Complete  analytical  assessment  of  alternate  concepts  for  propulsion  derived  ship  service  power  and  start  design  of 

400  KW  lab  system 

2.6  Complete  system  continuity,  source  and  load  characterization  studies  for  alternative  electric  plant  and 

distribution  system  concepts  to  optimize  power  availability,  efficiency,  and  load/system/source  compatibility  and 
synthesize  optimum  DC  distribution  system 

2.7  Start  evaluation  of  improved  electrolyte/separator  materials  and  charge  control  methods  in  250  ampere-hour  nickel- 
zinc  battery  cells 

Machinery  and  Ship  Monitoring  and  Control 


2.8  Complete  assessment  of  sensor/transducer  needs  for  machinery  test  and  monitoring  instrumentation 

2.9  Complete  tests  with  experimental  clamp-on  model  of  an  acoustic  wear  particle  sensor  for  hydraulic  oil  systems 

2.10  Complete  Exploratory  Development  effort  on  universal  tank  level  indicator  feasibility  model 

2.11  Complete  the  programming  microprocessor-based  general  purpose  propulsion  controllers  and  incorporate  analytical 
models  of  electric  drive  machinery  and  gas  turbine  prime  movers  in  laboratory  simulation  of  standardized  propulsion 
and  auxiliary  loachinery  control  system 
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ly.  Project:  F43-431  Title:  Electrical  Energy  Conversion  and  Distribution 

Program  Element:  62543N  Title:  Ships.  Submarine,  and  Boats  Technology 

DoD  Mission  Area:  5^3  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Bale 

2.12  Complete  Exploratory  Development  investigation  of  acoustic  flame  detector 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

Advanced  Electrical  Propulsion  Machinery 

3.1  Complete  lab  and  test  craft  operations  with  3,000  HP  feasibility-model  machinery  developed  under  segmented  magnet 
and  superconducting  program  contracts  to  support  the  Advanced  Development  program  beginning  in  FY  1983 

3.2  Develop  alternatives  for  sodium-potassium  liquid  metal  current  collectors  and  monolithic  solid  brushes  and  evaluate 
in  400  HP  and  3,000  HP  machines 

3.3  Evaluate  components  and  materials  to  improve  shipboard  environmental  compatibility  of  cryogenic  helium 

refrigeration  equipment 

3.4  Investigate  improved  superconductive  magnet  designs  for  electric  drive  systems 

3.5  Continue  investigation  of  advanced-design  switchgear  and  transmission  lines 

3.6  Start  design  and  construction  of  new  3,000  HP  feasibility  model  machinery  incorporating  advanced-concept  components 
Ship  Service  Electric  Power  Conversion  and  Distribution 

3.7  Complete  construction  of  400  KU  lab  model  of  propuls ion-prime-mover  derived  ship  service  system 

3.8  Complete  lab  hardware  for  simulating  DC  distribution  system  for  vital  electronic  loads 

3.9  Complete  specification  for  advanced-design  solid-state  60  Hz  converter  for  submarine  service 

3.10  Develop  generalized  guidelines  for  power  semiconductor  applications  in  Navy  shipboard  equipment 

3.11  Complete  exploratory  development  of  interrupted-current  charge  control  equipment  and  transition  to  fleet  service 

with  silver-zinc  batteries 

3.12  Start  development  of  rechargeable  lithium  batteries 
Machinery  and  Ship  Monitoring  and  Control 

3.13  Complete  lab  demonstration  of  microprocessor-based,  distributed  architecture,  multiplex-data-linked,  standardized 
propulsion  and  auxiliary  machinery  control  system 

3.14  Complete  exploratory  development  of  ultrasonic  wear  particle  sensor 

3.15  Complete  exploratory  development  of  improved  non-intensive  acoustic  flowmeter 

3.16  Transition  pilot-model  auxiliary  machinery  component  condition  monitoring  system  to  Advanced  Development 
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IV.  Project:  F43-431 
PrograiTi  Elementl  62^43N 

OoD  Mission  Area:  523  -  Engineering  Technology 


Title:  Electrical  Energy  Conversion  and  Distribution 
Title:  Ships,  Submarines,  and  Boats  technology 
Budget  Activity:  1  -  Technology  Base 


3.17  Decrease  in  funding  for  FY  1983  over  FY  1982  is  the  result  of  the  planned  completion  of  the  3,000  HP  machinery 
evaluation  and  development  work  and  transition  to  Advanced  Development 


4.  (U)  Program  to  Completion:  This  is  a  continuing  program 

5.  (U)  Milestones:  Not  applicable 


6.  (U) 

Project 

Resources  (Dollars  in  Thousands) 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

F43-431 

Electrical  Energy  Conversion  and  Distribution 

4,619 

6,861 

3,828 

■ 

Continuing 

Continuing 
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V.  Project:  F43-452 
Progran  Elementi  62543N 

DoD  Mission  Area:  S2j  -  Engineering  Technoloq 
(y)  DETAILED  BACKGROUND  AND  DESCRIPTION 


Title:  Acoustic  Silencing 

Title:  Ships,  SubmarineTT  and  Boats  Technolog 

Budget  Activity:  1  -  Technology  Bale 


Develops  technology  and  hardware  to  reduce  noise  aboard  ships  and  ‘ubmarines  to  a  level  undetectable  by  enemy  acoustical 
sensors,  both  active  and  passive,  and  to  a  level  at  which  ones  own  ship  acoustic  sensors  are  unaffected  by  platform 
related  noise  through  the  operational  speed  range 

Existing  acoustic  deficiencies  in  ships  and  submarines  are  identified  through  full  scale  measurements  conducted  under 
other  programs,  and  this  project  addresses  identified  deficiencies 


(U)  RELATED  ACTIVITIES 


°  The  technology  developed  under  this  project  supports  engineering  developments  in  the  following  Program  Elements: 

25634N,  Project  S0218  -  Submarine  Silencing 
63553N,  Project  S0229  -  Surface  Ship  Silencing 
63562N,  Project  S0221  -  Target  Strength  Reduction 

(U)  WORK  PERFORMED  Bf 

°  In-House  -  David  H.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda,  MD;  Naval  Ocean  Systems  Center,  San 
Diego,  CA;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Surface  Weapons  Center,  Dahlgren,  VA;  Naval  Underwater 
Systems  Center,  Newport,  RI 

°  Industrial  -  Acoustical  Associates,  Inc.,  Cambridge,  MA;  Bolt,  Beranek,  and  Newman,  Inc.,  Cambridge,  MA;  Rockwell 
International  Corporation  (Autonetics  Division),  Anaheim,  CA 

®  Academic  -  Applied  Research  Laboratory/Pennsylvania  State  University,  State  College,  PA;  Catholic  University, 
Washington,  DC;  Florida  State  University,  Tallahassee,  FL 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 


1,  (U)  FY  1981  and  Prior  Accomplishments 

1.1  Developed  an' 


V.  Project:  F43-452 
Program  ElemenTl  62543N 

DoD  Mission  Area:  S^3  -  Engineering  Technology 


1.2 

Develop 

1.3 

Appl  i  ed 

1.4 

Devel oped 

1.5 

Developed 

Title:  feoostic  Silencing 

Title:  Snips,  SubmarineTT  and  Boats  Technology 
Budget  Activity:  1  -  Technology  BaTe 


.sonar  domes  with  additional  improvement 


2.  (U)  FY  1982  Program 

Machinery  Quieting 

2.1  Develop_ 

2.2  Evaluate  in-situ  damping  measurement 


Target  Strength  Reduction 

2.3  Design^ 

2.4  Report  on 

2.5  Determine  effects  of^ 

Propulsion  Quieting 

2.6  Determine 

2.7  Design"" 

2.8  Develop) 

Hydro-Acoustical  Duieting 

2.9  Oetennine_sonar[_ 

2.10  Evaluate 


ind  develop  design  guides' 
_'8lationships 


design  parameters 

'designs  and  "test  methods 


souf'ces 

'designs  and  scale  model  sonar  arrays 


I7I 


V.  Project:  F43-452 
Program  EleinenTl  6254 3N 

DoD  Mission  Area:  §23  -  Engineering  Technology 
Noise  Masking 

2.11  Test  and  evaluate  Compound  Air  Masker 


Title:  Acoustic  Silencing 

Title:  Ships,  Submarines,  and  Boats  Technology 
Budget  Activity:  1  -  Technology  BasT 


options  for  selection  of  concept  for  shipboard  testing 


3.  (U)  FY  1983  and  FV  1964  Planned  Programs 

Machinery  Quieting 

t 

3.1  Evaluate pump 

3.2  Assess  analytical  methods  developed  for  design  tradeoffs 


technology 


Target  Strength  Reduction 
r 

3.3  Keport  on 

3.4  Report  on^design  parameters 

3.5  Report  on~ 

Propulsor  Quieting 

3.6  Conduct  model  studies  of  propeller  cavitation' 

^concepts 


3./ 

3.8 


Develop  concepts^ 
Develop  advanced' 


Hydro-Acoustical  Quieting 

3.9  Report  on  design  parameters 

3.10  Study  nonconventional  bow  doiSe  designs 

Noise  Masking 

r— 

3.11  Design  and  fabricate  and  install  Compound  Air  Masken 

3.12  Conduct  performance  evaluation  of  Compound  Air  Maske?^- 


and  an  optimization  of 


‘  properties 


* 


t 


V.  Project:  F43-452 
Program  Eleinentl  62543N 

OoO  Mission  Area:  523  -  Engineering  Technology 


Title:  teoustic  Silencing 

Title:  Ships.  Submarines'?  and  Boats  Technology 
Budget  Activity:  1  -  Technology  Bale 


Comparison  with  FY  1982  Program: 

3.13  The  funding  increase  from  FY  1982  to  FY  1983  (+$3,040  thousand)  represents  specific  funding  requirements  in 
Compound  Air  Masker  (CAMS)  development  and  refinement  of  costs  including  escalation  characteristic  of  exploratory 
development 


4.  (u)  Program  to  Completion:  This  is  a  continuing  program 

5.  (U)  Milestones:  Not  applicable 


6.  (U)  Resources  (Dollars  in  Thousands) 

Project 

No.  Title 

f43-452  Acoustic  Silencing 


Total 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

■s;2ffr 

6,660 

9,7M' 

Continuing 

Continuing 
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FY  1983  ROm  DESCRIPTIVE  SUMMARY 

Program  Element:  62633N  Title:  Undersea  Warfare  Weaponry  Technology 

OoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  TechnoWgy  Bale 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  in  Thousands) 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TUDOl  for  program  element 

2I.52B' 

2S,022 

25.064 

31,079 

Continuing 

Continuing 

F33-311 

Concept  Assessment  for  Weaponry 

881 

750 

600 

800 

Continuing 

Continuing 

F33-321 

Torpedo  Components  and  Subsystems 

10,658 

11,288 

11,269 

14,979 

Continuing 

Continuing 

F33-322 

Mine  Warfare  Technology 

2,725 

2,720 

2,585 

3,300 

Continuing 

Continuing 

F33-323 

Undersea  Weapons  Combat  Control 

800 

2,575 

2,324 

3,380 

Continuing 

Continuing 

F33-324 

Advanced  Underwater  Weaponry 

770 

495 

495 

500 

Continuing 

Continuing 

F 33- 326 

Underwater  Weapon  Simulation  and  Target  Devices 

1,050 

1,050 

1,050 

1,050 

Continuing 

Continuing 

F33.327 

Warheads  and  Fuses 

2,198 

3,700 

4,030 

4,380 

Continuing 

Continuing 

F33-337 

Explosive  Devices  Effects  Safety 

2,444 

2,444 

2,661 

2,690 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ElEMEWT  AND  MISSION  WEED 

^  The  primary  missions  are  Anti-Submarine,  Anti-Ship,  and  Mine  Warfare.  Thus  torpedoes,  mines,  warheads,  explosives,  and 
combat  control  are  among  the  principal  product  lines.  This  is  one  of  a  few  Category  6.2  Program  Elements  that  address 
only  Navy  unique  needs 

°  Improves  undersea  warfare  weapons  and  weapon  systems,  and  develops  techology  related  to  these  weapons  and  their  systems 
such  as  guidance  and  control,  propulsion,  hydrodynamics,  countermeasure  protection,  target  acquisition,  mine  sensors,  fire 
control,  batteries,  warheads,  fuzes,  propellants,  explosives,  and  related  chemistry 

(M)  BASIS  FOR  FY  1983  RDTAE  REQUEST 

Basis: 

*  The  funding  for  FY  1983  is  requested  to  address  the  following  rapidly  emerging  Soviet  Threat  advances: 

The  appearance  of  higher  speed,  deeper  diving:^  '^submarine  targets  such  as  Alfa,  Oscar,  and  Typhoon 


I 


Program  Element;  626pN 

DoO  Mission  Area:  5^3  -  Engineering  Technology 


Title:  Undersea  Warfare  Weaponry  Technology 
Budget  Activity;  I  -  Technology  Base 


-Ihese  factors  require  the  acceleration  of  certain  current  tasks  an^  the  initiation  of  new  efforts 

Tncreased  attention  is  planned  for  technologies  such  as  guidance  and  control,  terminal  homing,  propulsion,  warheads,  and 
combat  control 

Advances  in  these  technologies  will  transition  into  Improvements  of  current  weapons  or  be  used  to  establish  the  basis  of 
future  weapons 


Tasks: 


Complete  small  scale  test;_  torpedo  warhead 

Procure  1/5  scale  model  t^initiate  .tests  for  damage  assessment  to  submarine 

Demonstrate  statistical ly_  '  'advanced  warhead  concept  on  small  scale  target  sections 

Develop  insensitive  high  performance  explosives  for  undersea,  surface  launched,  and  air  launched  weapon  systems 

Develop  high  energy  density  closed  c.^cle  thermal  propulsion  and  lithium  battery  technology _ 

.capability! 

Based  r'l_  'test  results,  design  a\_  'vehicle  resulting  in  reduced  torpedo 

lengths  “ 

Develop  terminal  homing  concepts  for  torpedoes,  conduct  in>water  runs  to  develop  target  signature  data  base,  and  define 
models  and  simulations  for  providing  accurate  target  hit  placement  to  maximize  warhead  effectiveness 
Develop  and  testf  _^techniques  capable  of  achieving_  _ 

Improve/^  guidance  and  control  techniques  through  evaluation  of  an  guidance  system 

Evalua^  counter-countermeasure  techniques'  'to'^xprove  torpedo  hit  probability 

Define  _ 'techniques  for  fmproved  performance  against  _  targets 

Extend  “minefield  theory  and  planning  methodology  and  develop  mine  deli«ry  concepts^  _ 

Develop! system  for  surface  ship  combat  control  ” 

Evaluate  componentr'to  assess  torpedo  self-noise  reduction  techniques 

Integrate'“submar1ne  |  ^  technologies 


The  slight  Increase  in  funding  from  FY  1982  to  FY  1983  ($42  thousand)  represents  a  refinement  of  cost  estimates.  As  this 
is  a  continuing  program,  the  above  funding  profile  includes  outyear  escalation  and  encompasses  all  work  or  development  phases 
now  planned  or  anticipated  through  FY  1984  only 
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U. 


Program  Element:  62633N  Title:  Undersea  Warfare  Weaponry  Technoloi 

DoD  Mission  Area:  iii  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Bas¥  ' 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY  (Dollars  in  Thousands) 

°  Changes  in  total  program  element  funding  for  FY  1981,  FY  1982,  and  FY  1983  are  +$162,  +$1,312,  and  -$2,640  respectively  — 
the  subprojects  within  the  element  have  been  redefined  and  somewhat  regrouped  for  better  structure/organization 
“  The  increase  in  FY  1932  in  this  descriptive  summary  primarily  reflects  a  $1,775  Increase  in  the  Undersea  Combat  Control 

effort  to  address  an  urgent  need  by  U.S.  submarines  and  surface  ships  for  improvetf^ 

.  The  FY  1983  decrease  in  this  program  element  results  from  overall  Navy  budget  reductions 
°  Changes  between  the  fundTng  profiles  for  the  projects  shown  in  the  FY  1982  Descriptive  Summary  and  those  shown  in  this 

Descriptive  Summary  are  primarily  the  result  of  redefinition  and  regrouping  of  project  efforts  and  contents.  Specifically, 
all  major  torpedo  related  efforts  are  now  included  in  F33-321;  Undersea  Weapons  Combat  Control  (F33-323),  previously 
Included  under  F33-341,  was  identified  as  a  separate  project  to  provide  high  visibility  for  the  Increased  effort;  efforts 
involving  artificial  target  development  and  threat  target  data  base  development  and  simulation  were  combined  (F33-326);  all 
mine  related  tasks  were  included  in  F33-322;  former  Projects  F33-361,  Submarine  Weapon  Launching/Handling/Servicing 
Technology,  and  F33-571,  Energy  Technology  were  terminated;  and  former  Projects  F33-351  and  F33-354  have  been  renumbered 
F33.327  and  F33-337  respectively 


Program  Element: 
DoO  Mission  Area: 


62633N 

Trr: 


Engineering  Technology 


Budget  Activity: 


arfare  Weaponry  Technology 
1  -  Technology  Basi 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCBIPTIVE  SUMMARY 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TcJTSl  for  program  element 

237710“ 

2777(55“ 

Continuing 

Continuing 

F33-322 

Undersea  Mines  (Formerly  F33-300) 

1.573 

2.100 

2,350 

2,700 

Continui ng 

Continuing 

F33-321 

Improved  Performance  Undersea  Vehicle 
(Fonnerly  F33-301) 

2.825 

2,893 

3,250 

3,950 

Continuing 

Continuing 

Navy  Science  Assistance  Program  (Formerly  F33-311) 

500 

0 

0 

0 

Transferred 

Transferred 

F33-311 

Systems  Investigations  for  Undersea  Warfare 

Weaponry  (F33-313) 

1.020 

750 

810 

900 

Continuing 

Continuing 

F33-322 

Minefield  Planning  (Formerly  (F33-314) 

350 

0 

0 

0 

Continuing 

Continuing 

F33-321 

Undersea  Weapons  Structures  and  Fluid  Dynamics 
(Formerly  F33-321) 

1.866 

1,400 

1,525 

1,800 

Continuing 

Continuing 

F33-321 

Undersea  Weapons  Propulsion  (Formerly  F33-331) 

2.335 

2,100 

2,325 

2,750 

Continuing 

Continuing 

F33-321 

Undersea  Weapons  Guidance  and  Control 
(Fonnerly  F33-341) 

8.314 

7,500 

8,200 

9,600 

Continuing 

Continuing 

F33.327 

Undersea  Weapons  Warhead  and  Fuzes 
(Fonnerly  F33.351) 

1,459 

2,200 

2,450 

2,800 

Continuing 

Continuing 

F 33- 337 

Explosive  Research  and  Safety  (Fonnerly  F33-354) 

3.706 

2,421 

2,600 

2,900 

Continuing 

Continuing 

• 

Submarine  Weapon  Launching/Handling/Servicing 
Technology  (Fonnerly  F33-361) 

200 

0 

200 

304 

Continuing 

Continuing 

- 

Energy  Technology  (Formerly  F33-571) 

250 

0 

0 

0 

Continuing 

Continuing 

NOTE:  Project  numbers  reflect  FY  1983  structure.  Project  numbers  used  in  FY  1982  are  in  parens  next  to  project  titles 


(U)  OTHER  APPROPKIATIONS  FUNDS:  None 
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I.  ‘Program  Element;  62633N  Title:  Undersea  Warfare  Meaponry  Technology 

OoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  technoioay  Base 

(U)  OETAILEO  BACKGROUND  AND  DESCRIPTION 

°  Improves  undersea  warfare  weapons  and  weapon  systems  and  develops  technology  related  to  torpedoes,  mines,,' 

^  fuzes,  explosives,  propellants,  sonar  target  acquisition,  torpedo  guidance,  submarine  and 
surface  ship  canbat  controTT  and  torpedo  countermeasure  protection  to  counter  higher  speed,  deeper  diving, 

.threat  submarines  and  surface  ships 
°  Required  capabilities  include: 

-  Torpedoes : 


Mines:  Improved  ability  to  provide  minefield  effectiveness,  rapid  delivery  of  large  numbers  of  mines,  improved 

detection,  classification,  localization  of  targets,  high  kill  against  high  speed  threats,. 

Combat  Control :  Rapid  and  accurate  localization,  tracking,  and  targeting  for  threat  targets. 

-  Advanced  tieaponry:  detection  and  homing  capabilities  for  torpedoes 

Simulated  Targets;  Broader  acoustic  data  bases,  accurate  target  models  and  simulations,  and  fleet  target  training 
devices 

-  Harheads/Fuzes;  Warhead  designs  for  lightweight  and  heavyweight  torpedoes^ 

Exploratory  Researchf'  Insensitive  high  performance  explosives 

(U)  RELATED  ACTIVITIES 


Undersea  Target  Surveillance  (P.E.  62711N];  Ocean  and  Atmospheric  Support  (P.E.  62759N);  Energy  and  Environmental 

Protection  (P.E.  62765N);  and.  Defense  Advanced  Research  Project  Agency  (OARPA) 


*  Roman  numeral  I.  identifies  the  numbered  items  in  paragraphs  1.,  2.,  and  3.  below  as  belonging  to  the  Program  Element  PEDS  e.g., 
1.1.1  refers  to  the  first  item  in  paragraph  1.  of  the  Program  Element  PEDS.  Similarly,  a  Roman  numeral  II,  III,  etc.  wil!  be  used 
In  front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEDS  e.g.,  11.1.1  refers  to  the  first  item  in  paragraph  1  of  the 
first  Project  PEDS  for  this  Program  Elmnent. 
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I.  ‘Program  Element:  62633N  Title:  Undersea  Warfare  Weaponry  Technology 

OoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  technology  Bas¥ 

(U)  WORK  PERFORMED  BY 

^  In-House  -  Naval  Surface  Weapons  Center,  White  Oak  Laboratory,  Silver  Spring,  MO;  Naval  Ocean  Systems  Center,  San  Oiego, 
CA;  Uaval  Underwater  Systems  Center,  Newport,  HI;  Naval  Coastal  Systems  Center,  Panama  City,  PL;  Naval  Undersea  Warfare 
Engineering  Station,  Keyport,  WA;  Naval  Ordnance  Station,  Indian  Head,  MO;  Oavid  W.  Taylor  Naval  Ship  Research  and 
Development  Center,  Carderock,  NO 

°  Industrial  -  Bolt,  Beranek,  &  Newman,  Cambridge,  MA;  Raytheon,  Bedford,  MA;  McDonnell  Douglas,  Huntington  Beach,  CA; 
Westi'nghouse,  Annapolis,  MD;  Horrigan  Analytics.  Chicago,  IL;  Texas  Instruments,  Dallas,  TX;  Singer  Co.,  Librascope 
Division,  Glendale,  CA;  Systems  Consultants,  Middletown,  Rl;  General  Electric  Co.,  Syracuse,  NY;  Pacific-Sierra,  Palo  Alto, 
CA;  Sundstrand,  Rolling  Meadows,  IL;  Operations  Research.  Inc.,  State  College,  PA;  Tracor,  Inc.,  Rockville,  MD;  Honeywell, 
Minneapolis,  MN;  Lockheed  Aerospace  Corp.,  Palo  Alto,  CA 

°  Academic  -  Applied  Physics  Laboratory,  University  of  Washington,  Seattle,  WA;  Applied  Research  Laboratory,  Pennsylvania 
State  University,  State  College,  PA;  Applied  Research  Laboratory,  University  of  Texas,  Austin,  TX 

[O)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 

F33-3U  -  Concept  Assessment  for  Weaponr, 


1.1  Commenced  generation  of  point  designs  for  the  Advanced  Submarine-Launched  Torpedo  (ASLT) 

1.2  Completed  initial  analysis  and  definition  of  requirements  for  an  Advanced  Submarine-Launched  Torpedo  (ASLT)  to  defeat 

the  Improved  submarine  threat  , 

1.3  Completed  evaluation  of  Torpedo  Mk  48  Advanced  Capability  (ADCAP)  torpedo  and  defined 

characteristics'  ^ 

1.4  Determined  impa^  of  weapon7  _ 

1.5  Developed  point  designs  forj  open-cycle  thermal,  closed-cycle 

thermal ,  and  electric  propulsion  systems  for  conventional  and  low  drag  torpedo  hulls 


F33-321  -  Torpedo  Components  and  Subsystems 


1.6  Designed  concept  usingT 

using  simulation  techniques  t- 

1.7  Obtained  at-sea  measurements  and  Initiated  evaluation  of  an[_ 


tor‘|)edoes  and  analyzed 
technique 


I.  ‘Program  Element:  62633N  Title:  Undersea  Warfare  Weaponry  Technology 

OoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

1.8  Completed  initial  feasibility  studies  for  torpedo^  sonar  along  with  preliminary  ranging  and  homing 

algorithms  for  the  concept 

1.9  Conducted  at-sea  test  with  hardware  to  obtain  torpedo  sonar  self-noise 

1.10  Demonstrated  capability  to  ruggedize'_  into  torpedo  site  cannisters 

1.11  Designed  and  constructed  two  250  HP  prototype  rotary  piston  engines  ~ 

1.12  Successfully  demonstrated  a  ten-cell  lithiura/silver  oxide  propulsion  source 

1.13  Developed  a  low  rate  150  ampere  hour  lithiura/thionyl  chloride  reserve  battery  prototype 

1.14  Obtained  a  significant  reduction  in  torpedo  radiated  noise  through  the  use  of  _,hull 

sections  ,  -  •  _ 

1.15  Completed  analyses  or  volume  limited  vehicle  using  OTTO 

fuel  and  Hydroxyl  Ammonium  Perchlorate  (HAP^T 

1.16  Demonstrated  electric  propulsion  motor  tgchnology’  _ 

1.17  Demonstrated _  .  discharge  power  levels  of  lithium/silver  oxide  batteries 

1.18  Tested  1 i thium/thionyl  chloride  battery^ cel  Is  for  thermal  effect  and  electrical  properties 

1.19  Completed  fabrication  of  a  low  noise_speed  reducer  gear  train  assembly  and  commenced  laboratory  testing 

1.20  Demonstrated  'with  in-water  tests  of  the  pressure  gradient  laminar  flow  vehicle 

1.21  Completed  construction  of  the  free-running  heated  laminar  flow  vehicle,  designated  Low  Drag  Vehicle-2  (LDV-2),  and 

commenced  range  testing' _ 

1.22  Conducted  In-water  tests  proving  self-noise  of  the'Mk  48  transducer  is  caused  by  water  flow  over  the  transducer  and 
is  independent  of  the  vehicle 

1.23  Demonstrated  _  an  improved  transducer 

1.24  Achieved, 


F33-322  -  Mine  Warfare  Technolog 


1.25  Completed  initial  , tests  of  an  experimental  optically  pumped  magnetometer  which  indicated  detection  at  ranges 

is  feasible 

1.26  Made  advances  in  tFfe  development  of  small  cryogenic  refrigerators  with  low  power  consumption  for  the  Superconducting 
Quantum  Interference  Device  (SQUID)  magnetometer 

1.27  jlevefoped  and  documented  new  analytical  methods  and  measures  of  minefield  effectiveness 

1.23'  _ 

1.29  “Evaluation  procedures  and  algorithms  have  been  developed  which  ranks  competing  candidate  '  ~J 

systems  ' — ' 
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I.  ‘Prograffl  Element:  62633N 

OoD  Mission  Area:  523  -  Engineering  Technoloi 


Title:  Undersea  Warfare  Weaponry  Technology 
Budget  ActTvTtyl  1  -  Technology  Bas¥ 

1.30  Performance  predictions  for"” 

been  calculated  — 

1.31  Completed  procurement  of  hardware  and  fabrication' 

of  mi nes  ' 

1.32  Initiated  planning  for  a  joint  U.S./NATO  field  program  to  obtain  at-sea  data 

1.33  Conducf^  field  tests  at  Fort  Lauderdale,  FL  and  Fort  Monroe,  VAi 

-  i  ^ 

1.34  Comparative  analysis.  Jindicated  that  a  ' 

_ ~ls  valid  for  mine  application 

1.35  Developed  a  computer-assisted  methodology  to  optimize  minefield  site  selection 

1.36  Constructed  and  laboratory  tested  a  second  optically  pumped  magnetometer  and  established  practical  limits  of 
sensitivity,  power  consumption,  and  signal-to-noi$e  ratios  for  mine  application 

1.37  Completed  laboratory  tests. 


mine  processing  system  have 


F33-323  -  Undersea  Weapons  Combat  Control 

1.38  Developed  and  tested  a  new  target  motion  analysis  technique  for  submarines  which  improves  accuracy  and  reduces  fire 
control  solution  time 

1.39  Developed  Target  Motion  Analysis  (TMA)  techniques  which  improve  the  solution  quality  against  inaneuvering  targets. 
Technology  transitioned  to  advanced  development  program 

1.40  Developed  advanced  operator  display  and  torpedo  guidance  concepts  for  the  Mk  48  Advanced  Capability.  Technology 
transitioned  to  advanced  development 

1.41  Determined  characteristics  of  promising  sensor  systems _ 

1.42  Completed  study  on  Target  Motion  Analysis  (TMA) 

development 


F33-324  -  Advanced  Underwater  Weaponry 

1.43  Developed  and  implemented  _  model  including  realistic  environmental  effects 

1.44  Utilized  simulation  model  To  evaluateca'didater  ”  Jalgorithms 

1.45  Developed  and  evaluated  a  successful''  algorithm 
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1.4!j  Exchanged  computer  submarfne  target  inodels  and  experimental  data' 

angineers  and  scientists  under  The  Technical  Cooperation  Program  (TTCP) 

1.50  Developed  a  acoustic  'iiodel  f"  ._Tor  use  on  the 

Naval  Ocean  Systems  Center  hybrid  simulator  and  Advanced  Lightweight  Torpedo  (ALWT)  and  Advanced  Capability  (ADCAP) 
program  utilization 

1.51  Developed  a  dynamic  stability  computer  model  for  use  In  parametric  studies 

1.52  A  theoretical  technique  has  been  developed  for  calculating  Jtarget  strength 

measurements 


F33-327  -  Warheads  and  Fuzes 

1.53  developed  for  the  of  the  Mk  48  Torpedo 

1.54  Demonstrated  proper  functioning' 

1.55  ■ 

1.56  Showed  that  combined  the'  ipropertles  of 

in  torpedo  warheads 

1.57  Finite  element  developed  to  predict  target  response 


F33-337  -  Explosive  Devices  Effects  Safety 


1.58  Completed  development  and  Interim  qualification  testing  of  cast-cured  plastic-bonded  explosives  (PBX)  compositions 
Including  two  fire  and  Impact  resistant  main  charge  explosives,  two  mechanically  strong  booster  explosives,  and  an 
underwater  explosive  with  Improved  safety 

1.59  Synthesis  efforts  produced  new  high  density  explosives  . 


182 


1.  ‘Program  Element:  62633N  Title:  Undersea  Warfare  Weaponry  Technology 

OoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  technology  Base 

1.60  Oemonstrated  conditions  to  achieve  over  arrangements 

1.61  Formulated  explosive  compositions  which  demonstrate  excellent  deformabi 1 ity  and  processability  along  with  resistance 
to  settling  and  tb  hardening  during  long  tern  storage 

2.  (U)  FY  1982  Program 

F33-311  -  Concept  Assessment  for  Weaponry 

2.1  Complete  noise  goal  studies  for  the  Advanced  Submarine-Launched  Torpedo 

2.2  Continue  mission  level  and  requirement  sensitivity  studies  for  Advanced  Submarine-Launched  Torpedo  to  determine 

effect^  on  propulsion  and  guidance  requirements^ 

2.3  Develop  requirements  analyses  ] 

2.4  Identify  and  assess  technologfcal  approach  to  countering  potential  improvements 


F33-321  -  Torpedo  Components  and  Subsystems 

2.5  Award  contracts  for  initiation  of  efforts  and  completion  of  planning  documentation 

2.6  Conduct jb-water  tests  and  analyses  to  enable  completion  of  system  capability  documentation 

2.7  Conduct  in-water  tests 

2.8  Continue  data  reduction  and  algorithm  development 

2.9  Complete  planning  of  an  integrated  torpedo  towed  array  sonar  effort  with  the  Defense  Advanced  Research  Project  Agency 
(DARPA),  and  haseline_systen  specifications;  initiate  system  demon^jtration  hardware  fabrication  specification 

2.10  Complete  analysis  of~  at-sea  data,  update  signal  processing  algorithms 

and  procure  and  initiate  hardware  fabrication  in  preparation  for* total  in-water  system  demonstration 

7  - 

2.11  Document  a  f i rst-i teratiori  of  torpedo  tactics  for  improving  torpedo  performance^ _ 

2.12  Conduct  in-water"'  tests  to  obtain  a  data  base  for  developing  torpedo  tactics  ar  1  algorithms 

2.13  Begin  breadboard  design  of  propulsion  system  for  stand-off  weapon 
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am  Element:  62633N 
n  Area :  523  -  Engineering  Technolog 


Title;  Undersea  Warfare  Weaponry  Technolog 
Budget  Activity:  1  -  Technology  Base 


.14  Complete  21-inch  breadboard  component  ,J;ests  for  an  advanced  stored  chemical  energy  propulsion  system  (AOSCEPS) 

.15  Complete  breadboard  design  of  ^engine  for  a  21-inch  Stored  Chemical  Energy  Propulsion  System  (SCEPS) 

.16  Complete'  'lithium  silver  oxide  battery 

.17  Test  propulsion  motor^ 

.18  BegifTt  development  of  a  lithium  thionyl  chloride  high  rate  battery  _ 

.19  Refurbish  Improved  Performance  Undersea  Vehicle  (IPUV)_  and  retest  in  fresh 

water  towing  tank  ” 

.20  Conduct  tests  on  Improved  Performance  Undersea  Vehicle  (IPUV)  vehicle  in  water  tank  at  NASA,  Langley  Facility 
.21  Conduct'^  jvehicle  tests  on  Improved  Performance  Undersea  Vehicle  (IPUV)  in  at-sea  field  runs 

.22  Complete  self-noise  range”  program  on'  Weapon  Silencing  Research  Vehicle 

(WSRV)  , 

.23  Fabricate  and  conduct  at-sea  tests  and  evaluate  ipropulsor  system 

33-322  -  Mine  Warfare  Technology 

1.24  Determine  errors  introduced  in  processing  technique(_ 

1.25  Quantify  impact  of  sea  state  and  sound  velocity  profile  on  processing  techniques 

?.26  Complete  ene lysis  of  current  manual  methods  for  selection  of  mining  sites  and  adequacy  of  hardware  to  meet  needs  of 
advanced  computer  assisted  design  technology 

1.27  Complete  analysis  of  methodologies  suitable  for  elimination  of  the  current  deficiencies  in  evaluation  models 

1.28  Interface  a  new  test  uniti  and  complete  data  acquisition  and  analysis  for_ 

'mine  applications 

1.29  Complete  laboratory  tests 


!.30  Complete  laboratory  tests 
demonstration  I 

!.31  Continue  environmental  data  recording  and  analysis' 
•33-323  -  Undersea  Weapons  Combat  Control 


and  conduct  an  at-sea 


feasibility 


!.32  Define  a__  Target  Motion  Analysis  (TMA)  model 

2.33  Define  combat  corftfbl  system  data__£'ow: 

2.34  Assess  the  potential  contribution 


to  fire  control  improvement 


1.  ’Program  Element:  62633N 
OoD  Mission  Area:  523  -  Engineering  Technology 

F33-324  -  Advanced  Underwater  Weaponry 

2.35  Complete^ 

2.36  Analyze  '"ind  modify  ^ 

performance  envelope  ^  , 

2.37  Quantify  overall  military  usefulness 

F33-326  -  Underwater  Weapon  Simulation  and  Target  Devices 

2.38 

2.39  'T&ialyze  )data  obtained 

2.40  Conduct  at>sea  tests 

2.41  Design  and  fabricate' 

2.42  Develop  and  test 


Title:  Undersea 
Budget  Activity 


a  Warfare  Weaponry  Technology 
1  1  -  technology  Base 


design  requirements  mithin  the  projected 


7 


'mobile  target  application 


F33  327  -  Warheads  and  Fuzes 


I 


warhead  concepts 
'fuze 


2.43  Complete  full  scale  tests  of  breadboard’ 

2.44  Establish  damage  performance  of"” 

2.45  Obtain  data 

2.46  Modify  and  upgrade  (analytic  codes 

2.47  Complete  small  scale  tests[_  _ 

2.48  Initiate  effort  on  i_  warhead  concepts 

2.49  Initiate  analysis  and  small  scale  testing 

2.50  Define  "fuze  performance  requirements 

2.51  Establfsh  configuration  fQr<_ 

2.52  Complete  evaluation  of  senior  technical  advisory  group  (STAG) ^analytic  model_ 

2.53  Initiate  target  definition^ 

F33-337  -  Explosive  Devices  Effects  Safety 

2.54  Continue  development  of  insensitive  high  performance  explosives  based  on^ 

explosive  compounds  —  ^ 

2.55  Complete  development  of  data  base  and  prediction  method  for  effects, 
ideal  explosives 


;  warheads 


on  underwater  performance  on  non- 
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I.  ‘Program  Element:  62633N 

DoD  Mission  Area;  523  -  Engineering  Technoiog 


Title:  Undersea  Warfare  ^aponry  Technoiog 
Budget  Activity:  1  -  technology  BasT 


2.56  Complete  interim  qualification  testing,  j  _ 

2.57  Complete'  .^aracterization  and  identification  of  j  mechanisms 

for  new  plastic  bonded  explosives  (PBT)  compositions  '  ^ 

2.58  Complete  evaluation  of  high  temperature  resistance  plastic  bonded  explosives  (P6X]  candidates 

3,  (U)  FY  1983  and  FY  1984  Planned  Programs 

F33-311  -  Concept  Assessment  for  Weaponry 

3.1  Finalize  Advanced  Submarine-Launched  Torpedo  (ASLT)  performance  requirements/design  studies;  begin  follow-on 
generation  weapon  configuration  analysis;  expand  subsystem  data  base 

3.2  Investigate  the  effects  of,  and  technological  counters  capabilities 

3.3  Investigate  the  impact  ]  on  propulsion  system  size  and  weight  for  Advanced 

Submarine-Launched  Torpedo  (ASLT)  missions;  complete  notional  systems  requirements  studies 

3.4  Complete  operational  performance  requirements  for  MUST  subgroups;  update  ASW/Standoff  Weapon  configuration  studies 

F33-321  -  Torpedo  Components  and  Subsystems 

3.5  Oevelop  and  evaluatef^  _  .  .  /concepts-  7 

3.6  Complete{_  "algorithm  development 

3.7  Demonstrate  system  feasibility  and  performance  capabilities! 

3.8  Demonstrate'  ^^capabilities  in  in-water  tests, 

3.9  Complete  brassboard  design  of,  .  _  propulsion  for  21“  torpedo 

3.10  Complete  electric  motor  'development 

3.11  Complete  physical  chemical  properties  study  for  lithium  thionyl  chloride  battery 

3.12  Complete^  Jithiun  silver  oxide  battery 

3.13  Coraplete'^construction  of  ,_test  vehicle 

3.14  Complete  range  tests  witlTTieapon  Silencing  Research  Vehicle  (WSRV)  I 

3.15  'Evaluate  jMk  48  torpedo 

3.16  Design  anT' test( 

3.17  Design,  fabricate,  and  initiate  tests  of  Quiet  Transducer  4" 

F33-322  -  Mine  Warfare  Technology 


3.18  Complete  methodology  dealing  with  assets  allocatioij _ 
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1.  *Program  Element:  62633H 

OoO  Mission  Area:  523  -  Engineering  Techno1(M 


Title:  Undersea  Warfare  Weaponry  Technoioq 
Budget  Activity:  1  -  Technology  Base 


3.19  Complete  quantifications  of  background  noise 


3.2U  Complete  _  tests  and  environmental  Impact  assessment,  and  complete  configuration  design 

for  FT  1984  focused  program  start 
3.21  Verify  capability 


3.22  Establish  system  parameters  for  inine 

3.23  Complete  transition  docuinentation  and  transf 

3.24  Fabricate  brassboard  mine:  field  test,  document 

F33-323  -  Undersea  Weapons  Combat  Control 

3.25  Develop  a  methodology  ^ 

3.26  Develop  a  capability  which  accounts  for  environmental  factors 

3.27  Develop  Target  Motion  Analysis  (TMA)  algorithms,  tactics,  and 

irequir^nts 

3.28  Complete  fire  control  '  'concept  design 

3.29  Develop,'  Viti-SubmaMne  Warfare  (ASW)  targeting  qoncepts/techniques 

3.30  Complete  automated  techniques ~ 


and  transfer  to  Advanced  Development 
field  test,  document,  and  transition  to  Advanced  Development 


F33-324  •  Advanced  Underwater  Weaponry 


3.31  Design  and  fabricate 

3.32  Complete  sensitivity^  analysis  of  candidate 


for  at-sea  concept  demonstration 
algorithms  on  simulato''  and  implement  selected  ones 


3.33  Complete  initia^  at-sea  torpedo  engineering  tests 

3.34  Complete  at-sea  ^concept  demonstration 

F33-326  -  Underwater  Weapon  Simulation  and  Target  Devices 

3.35  Continue  acquisition  of  acoustic  signatures/ 

3.36  Obtain  data  base  on  submarines 

3.37  Develop!  'models  for  weapon  frequencies 

3.38  Develop!  nodels 

3.39  Develop!  .concepts  for  incorporation  into  experimental  array 
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I.  ‘Program  Element;  62633N 

OoD  Mission  Area:  523  -  fngineering  Technology 


Title:  Undersea  Warfare  Weaponry  Technolooy 
Budget  Activity:  1  -  Techno lo^  Base 


3.40  Design  an  experimental  array  utilizing/  "^transducer  modules 

3.41  Build  an  experimental  signal  processor  to  demonstrate  and  evauTate  new  algorithms 


F33  327  -  Warheads  and  Fuzes 


3.42 

3.43 

3.44 

3.45 

3.46 

3.48 

3.49 

3.50 

3.51 

3.52 


Initiate^ful  1  scale  brassboard  t^stsf 

Procure^ _  .target  model  and  initiate  testing 

Complete  small  scale  tests' 

Uemonstrate 
Conduct  small  scale 
Select  most  promising 
Initiate  sensor  fabrication  and  testing 
Complete  design  and  initiate  constVuction  _ 

Initiate  calculations  of  target  response  " 

Define  ~)response  and  initiate  calculations 


,on  small  scale  warheads  positioned  against  targets 
(tests  against  simple  targets 
/concepts 


F33-337  -  Explosive  Devices  Effects  Safety 

3.53  Continue  development  of  insensitive  high  perfonnance  explosives  based  on  ^  new  explosive 

compounds  ^ 

3.54  Continue  development  of  prediction  techniques^ 

3.55  Develop  data  for  incorporation 

3.56  Complete  development  of  /devices 

3.57  Evaluate  effects  of  controlled  damage  on  sensitivity  of  explosives 


Changes  from  FY  1982  to  FY  1983 

3.58  The  slight  increase  in  funding  from  FY  1982  to  Fy  1983  (+$42  thousand)  represents  a  refinement  of  cost  estimates 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program 

5.  (U)  Milestones:  Not  applicable 
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II.  Project;  F33-321  {Fonnerly  F33-301,  -321,  -331,  -341)  Title:  Torpedo  Components  and  Subsystems 
Program  Element'!  6j633N  Title:  Undersea  Warfare  Weaponry  Technology 

DoU  Mission  Area:  5^3  -  Engineering  Technology  Budget  Activity:  1  -  Technology  BaTe 

(U)  PETAILED  BACKGROUND  AND  DESCRIPTION 


Develops  technology  for  torpedo  weapon  systems  in  the  areas  of  detection,  classification,  localization,  tracking,  attack, 
countermeasures,  propulsion,  hydrodynamics,  and  structures  and  silencing  to  improve  the  operational  techniques  of 
underwater  warfare  weaponry  technology 
Technical  areas  investigated  include; 

electric  motors 

-  batteries 

testing  techniques  and  devices 

-  combustion  engines 
propul sor  design 
composite  materials 
metal  matrix  composites 
vibration  isolation  materials 
structural  mechanics 

•  turbulent  boundaries 

-  signal  processing 

-  sensors  (transducers) 
guidance  techniques 

-  weapon  technology 

-  'drag  reduction" 

Resulting  technology  Is  applied  to: 

torpedo  guidance  and  control 
torpedo  propulsion 

notional  torpedo  system  Identification 
shells 

weapon  system  performance  prediction 
propul sors 


189 


II.  Project:  F33-321  (Formerly  F33-301,  -321,  -331,  -341)  Title:  Torpedo  Components  and  Subsystems 
Proyram  Element"!  62633W  Title:  Undersea  Marfa  re  Weaponry  Technofopy 

UoD  Mission  Area:  ^^3  -  Engineering  Technolociy  Budget  Activity:  1  -  Technology  Base 

°  The  following  Advanced  Development  (6.3)  and  Engineering  Development  (6.4)  programs  may  benefit  from  progress  in  this  program  element 

63610N  Advanced  Lightweight  Torpedo  (ALMT) 

6336 7N  Stand-off  Weapon 

63691N/64675N  Advanced  Capability  Hk  48  (ADCAP) 

Mk  46  Torpedo  existing  weapon  update  by  product  Improvement  programs 
(U)  RELATED  ACTIVITIES 

°  The  major  portion  of  this  effort  is  Navy-oriented,  with  no  special  Interest  or  activity  in  other  agencies 
(U)  WORK  PERFORMED  BY 

°  Ih-House  -  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Carderock,  MD;  Naval  Coastal  Systems  Center, 

Panama  City,  FL;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Surface  Weapons  Center,  White  Oak  Laboratory,  Silver 
Spring,  MO;  Naval  Underwater  Weapons  Engineering  Station, "Keyport,  WA;  Naval  Underwater  Systems  Center,  Newport,  RI 
^  Industrial  -  Bolt,  Beranek,  &  Newman,  Cambridge,  NA;  Raytheon,  Bedford,  MA;  McDonnell  Douglas,  Huntington  Beach,  CA; 
liestinghouse,  Annapolis,  MD;  Operations  Research  Inc.,  State  College,  PA;  Tracor  Inc,,  Rockville,  HD;  Honeywell, 
Minneapolis,  MN;  Lockheed  Aerospace  Corp.,  Palo  Alto,  CA;  Sundstrand,  Rolling  Meadows,  IL 
°  teademic  -  Applied  Physics  Laboratory  of  the  University  of  Washington,  Seattle,  WA;  Applied  Research  Laboratory  of  the 
Pennsylvania  State  University,  State  College,  PA;  Applied  Research  Laboratory  of  the  University  of  Texas,  Austin,  TK 

(0)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 


1.1  Recent  homing  system,  propulsion,  and  weapon  silencing  accomplishments  in  this  project  have  transitioned  Into  the 
Advanced  Lightweight  Torpedo  (ALWT)  and  Torpedo  Mk  48  Advanced  Capability  (ADCAP)  advanced  development  programs 

1.2  Recent  hydrodynamic  and  drag  reduction  technologies  have  transitioned  Into  the  Advanced  Development  (6.3)  Advanced 
Expendable  Training  Target 


II.  Project:  F33-321  (Formerly  F33-301,  -321,  -331,  -341)  Title:  Torpedo  Components  and  Subsystems 
Program  Elementi  ^j633N  Title:  Undersea  Warfare  Weaponry  Technology 

UoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

Weapon  Guidance  and  Control 

1.3  Based  on  the  test  results  of  a  laboratory  prototype  element,  a  subcontract  for  design  and  fabricatiotv 

.  iwas  awarded  _  '' 

1.4  Designed  concept  using  a_  _  sonar  Jand 

analyzed  using  simulation  techniques  _  ’  , 

1.5  Completed  jlevelopment  of  signal^processing  schemes  based  on  „and  their  application 

to  detect  ^in  high  reverberation;  inttiated’  _proc'essing  technique  as  a 

consequence  ofl  program  results 

1.6  Completed  initial  feasibility  studies  '  along  with  preliminary  homing  algorithms  for  the 

concept  ^  _  _ 

1.7  Conducted  at-sea  test  with  hardware  to  obtain  torpedo  self-noise~ 

by^ torpedoes.  Demonstrated  capability  to 


Mine  Control 


1.8  Incorporated  into  F33-322 
Fire  Control 


1.9  Incorporated  into  F33-323 

Acoustic  Environment  and  Target  Characteristics 

1.10  Incorporated  into  F33-326 
Propulsion 

1.11  Designed  and  constructed  two  250  HP  prototype  rotary  piston  engines 

1.12  Successfully  demonstrated  a  ten-cell  lithlum/s liver  oxide  propulsion  source 

1.13  Developed  a  low  rate  150  ampere  hour  11th1um/th1onyl_chlor1de  reserve  battery  prototype 

1.14  Developed  a  significant  reduction  in  radiated  noise  _ / 

1.15  Completed  fabrication  of  a  low  noise  speed  reducer  gear  train  assembly  and  commenced  laboratory  testing 


191 


I 


II.  Project:  P33-321  (Formerly  F33-301,  -321,  -331,  -341)  Title:  Torpedo  Components  and  Subsystems 
Program  Element:  626j3N  Title:  Undersea  Warfare  Weaponry  Technology 

DoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  technology  Base 

1.16  Demonstrated  successfully  closed  cycle  thermal  propulsion  technology  in  a  free-SMimming  vehicle 

1.17  Completed  torpedo  Mk  48/Advanced  Capability  (ADCAP)  analyses'”  'using 

OTTO  fuel/Hydroxyl  Ammonium  Perchlorate  (HAP)  ^ 

1.18  Oemonstrated^lectric  propulsion  motor  technology^ 

1.19  Demonstrated^ _  ^discharge  power  levein>f  lithium/silver  oxide  batteries 

1.20  Tested  lithium/thionyl  chloride  battery  cells  for  thermal  effects  and  electrolytic  properties 

Hydrodynamics/Weapon  Silencing 

1.21  Conducted  in-water  tests  proving  the  self-noise  of  the  Mk  48  transducers  is  caused  by  water  flow  over  the  transducer 

and  is  independent  of  the  vehicle  ,  ' 

1.22  Demonstrated _  in  an  Improved  transducer 

1.23  Achieved, 

j 

1.24  Developed  technology  for  Torpedo  Mk  48  Advanced  Capability  (ADCAP)  transducers  for  self-noise  evaluation 

Improved  Performance  Undersea  Vehicle  (IPUV) 

1.25  Demonstrated  a'  ...with  in-water  tests  of  the  pressure  gradient  laminar  flow  vehicle 

1.26  Completed  construction  of  the  free-running  heated  laminar  flow  vehicle,  designated  Low  Drag  Vehicle-2,  and  commenced 

range  testing  7 

Special  Focus  Program  (SF33-321-3401) 

1.27  This  is  a  new  start  in  FY  1982  to  develop  guidance  and  control,  propulsion,  and  drag  reduction  technologies 
applicable  to  the  long  range  STAND  OFF  WEAPON  (SOW)  Mission.  Guidance  and  control  efforts  will  emphasise ^ 

technology  ~ 

2.  (0)  FY  1982  Program 

Weapon  Guidance  and  Control 

2.1  Fabricate,  test,  and  document _  "Jtransducer  for  torpedo  application 

2.2  Conduct  at-sea  tests  to  validate  simulation  results  of  Jsonar 
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II.  Project:  F33-321  (Formerly  F33-301,  -321,  -331,  -341) 
Program  Element:  62633W 

DoD  Mission  Area:  523  -  Engineering  Technology 


2.3 

2.4 

2.5 

2.6 

2.7 


Complete 


I 


Title;  Torpedo  exponents  and  Subsystems 
Title:  Undersea  Warfare  Meaponry  Tec 
Budget 


e:  Undersea  Warfare  Meaponry  Technology 
et  Activity:  1  -  Technology  Base 

analytic  model  and  investigate  techniques 


Complete  planning  of  an  integrated _ 


.  ^onar  effort  uith  the  Defense  Advanced  Research  Project  Agency 
(OARPA);  and  complete  baseline  system  specifications,  procure  hardmare  and  initiate  system  demonstration  hardware 
fabrication 

Complete  analysis  of  .  at-sea  data,  update  signal  processii^  algorithms, 

and  procure  and  initiate  hardware  fabrication  in  preparation  fSr" total  in-water  system  demonstration _ 

Document  a  first_jteration  V  torpedo  tactics  for  improving  torpedo  performance, 

Conduct  in-water  '  tests  to  obtain  a  data  base  for  developing  torpedo  tactics  and  algorithms 


Propulsion 

r 

2.8  Complete  breadboard  design  of  Ipropulsion  engine  for  21  inch  diameter  torpedo  applications 

2.9  Complete!  '(lithium  stiver  oxide  battery 

2.10  Testr"  electric  propulsion  motor 

2.11  Begin'  technology  development  of  a  lithium  thionyl  chloride  high  rate  battery 

Hydrodynamic/Weapons  Silencing 

2.12  Complete  Quiet  Torpedo  M:  48  self-noise  range  program 

2.13  Evaluate  pump-jets  on  Weapon  Silencing  Research  Vehicle  #1 

2.14  Fabricate  /transducers 

2.15  Conduct  jflow  noise  test 

2.16  Fabricate' and  conduct  at-sea  tests  for  evahiation  of  a  propulsor  system 

Improved  Performance  Undersea  Vehicle  (IPUV) 

2.17  Refurbish  Improved  Performance  Undersea  Vehicle  (IPUV)i  JJand  retest  in  fresh  water  tow  tanks 

2.18  Conduct  Impcpved  Performance  Undersea  Vehicle  (IPUV)  tests  in  salt  water  tow  tank  using  NASA  facility 

2.19  Investigate  in  towing  tanks 

2.20  Complete  final  report  of; _  jeommittee 
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II.  Project;  F33-321  {Formerly  F33-301,  -321,  -331,  -341)  Title:  Torpedo  Components  and  Subsystems 
Program  Elementi  ^^633N  Title:  Undersea  riarf'are  Weaponry  Technology 

UoD  Mission  Area;  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Bale 

Special  Focus  Program 

2.21  Award  contracts  for  initiation  of  efforts  for  developing 

sonars  _ 

2.22  Conduct  in-water  tests  and  analysis  to  complete  current  system  capability  documentation 
concept 

2.23  Conduct  te$ts_to  obtain  a  data  base  for  developing  and  evaluating  concepts' 

2.24  Evaluate  usej^  J 

2.26  Begin  breadboard  design  of  propulsion  system  for  standoff  weapon 

3.  (U)  FY  1983  and  FT  1964  Planned  Programs 


Weapons  Guidance  and  Control 


3.1 

3.2 

3.3 

3.4 


Develop  and  evaluate^ 

Complete  algorithm  development  for  improved 

Demonstrate  system  feasibility  and  performance  capability  fo^ 

Demonstrate  “capabilities  in 


J 

(homing 
homing  system 
in'-water  tests. 


Propulsion 

3.5  Complete  brassboard  design  of  ^  ^  propulsion  system  for  21-inch  torpedo 

3.6  Complete  electric  motor'  ^  'development 

3.7  Completej)hysical  chemical  properties  study  for  lithium  thionyl  chloride  battery 

3.8  Complete  'lithiun  silver  oxide  battery 

Hydrodynamic/Heapons  Silencing 

3.9  Complete  range  tests  with  Weapon  Silencing  Research  Vehicle  (WSRV)  I 

3.10  Design  and  test  J 

3.11  Design,  fabricate,  and  Initiate  tests  of  Quiet  Transducers  #4 
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II.  Project;  F33-321  (Formerly  F33-301,  -321,  -331,  -341)  Title:  Torpedo  Components  and  Subsystems 
Program  Element!  6^6.i3N  Title:  Undersea  Warfare  Weaponry  Technology 

DoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  BasT 

Improved  Performance  Undersea  Vehicle  (IPUV) 

T“'  —f 

3.12  Complete  construction  of  test  vehicle 

Special  Focus  Program 

3.13  Complete  documentation.of _  ""capabilities 

3.14  Define  and  document  a[ 

3.15  Develop  a^ 

3.16  Complete  *■  ~on  advanced  lightweight  torpedoes 

3.17  Conduct  demonstration  of  propulsion  system 

Comparison  with  FY  1982  Program: 

3.18  The  slight  decrease  in  funding  from  FY  1982  to  FY  1983  (-$19  thousand)  represents  a  refinement  of  cost  estimates 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program 

5.  (U)  Milestones:  Not  applicable 

6.  (U)  Resources  (Dollars  in  Thousands) 

Project 

No.  Title 

f33-321  Torpedo  Components  and  Subsystems 


Total 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

10,^53 

117255" 

TT7575" 

Continuing 

Continuing 
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h'Y  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  62711N 

DoD  Mission  Area:  ^21  -  Electronic  and  Physical  Sciences 
(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  in  Thousands) 


Project 

No.  Title 

TOTSl  for  program  element 

FI  1-111  Concept  Assessment  for  Undersea  Surveillance 

Fll-119  Navy  Science  Assistance  Program  (NSAP) 

Fll-121  Acoustic  Arrays  for  Undersea  Surveillance 

Fll-122  Acoustic  Transduction  Technology 

Fll-123  Acoustic  Processing  Technology 

Fll-124  Nonacoustic  Antisubmarine  Warfare  (ASW) 

Fll-125  Target  Signal  Characteristics 

Fll-131  Radio  Frequency  Surveillance 

Fll-132  Optical/Infrared/Ultraviolet  Surveillance 

Fll-133  Sensor  Integration 


Title:  Undersea  Target  Surveillance 
Budget  Act ivi ty :  1  -  technology  BJse 


Total 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

36.806 

36,810 

i7 ,966 

42.560 

Continuing 

Conti nui ng 

4,625 

6.105 

5,671 

6,070 

Continuing 

Continuing 

3,000 

* 

It 

it 

* 

* 

8,113 

9.088 

10,399 

11,464 

Continuing 

Continuing 

3,330 

2,827 

2,230 

2,367 

Continuing 

Continui ng 

10,306 

11,644 

13,466 

16,285 

Continuing 

Continuing 

4,406 

3,931 

4,230 

4,429 

Continuing 

Continuing 

1,300 

350 

860 

815 

887 

Continuing 

Continuing 

976 

985 

1,155 

1,058 

Continuing 

Continuing 

400 

370 

-0- 

-0- 

Continuing 

Continuing 

*  Transferred  to  P.E.'s  62766N  and  25658N 


(t/)  BRIEF  DESCRIPTION  OF  E' EMENT  AND  MISSION  NEED 

°  Investigates  the  relevance  and  technical  feasibility  of  potential  solutions  to  Navy  operational  needs  in  Undersea  Target 
Surveillance. 

°  Addresses  the  application  of  acoustic,  optic,  electromagnetic,  magnetic,  and  other  sensor  technologies  as  welt  as  signal 
and  data  processing  techniques  to  the  detection,  localization,  classification,  and  tracking  of  underwater  targets. 

°  Concentrates  on  acoustic  efforts,  which  comprise  four-fifths  of  the  program^^ 

°  Places  increased  emphasis  on  new  and  Improved  methods  to  detect  targets/ 


(0)  BASIS  FOR  FY  1983  RDTiE  REQUEST 

°  The  increase  in  FY  1983  funding  over  that  for  FY  1982  is  due  to  inflation  and  change  in  the  scope  of  Fll-121  -  Acoustic 
Arrays  for  Undersea  Surveillance  and  Fll-123  -  Acoustic  Processing  Technology.  As  this  is  a  continuing  program,  the 
above  funding  Includes  outyear  escalation  and  encompasses  all  work  or  development  phases  now  planned  or  anticipated 
through  FY  1984  only. 
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I. 


Program  Element;  627nN  Title;  Undersea  Target  Surveillance 

UoD  Mission  Area;  5gl  -  Electronic  and  Physical  Sciences  Budget  Activity;  1  -  Technology  Base 

Fixed  Sensor  Systems 

“  Demonstrate  interactive  displays  and  processing  resources  to  improve  man-macnine  interface. 

“  Improve  and  test  '’detection,  localization,  and  tracking  tecnnigues  for  fixed,  towed,  and  deployed 

systems.  ,  “ 

°  Test  at  sea  j 

°  Perform  maj^  real-time'  Jexperiments  at  the  Acousti£_Kesearch'‘ Center  (ARC). 

Demonstrate  and  evaluate  real-time  operation'  '  __ 

^  Complete  ;  surveillance 

sensors.  ^  ^ 

°  Develop  for  i 


Mobi le  (Airborne  and  Shipporne)  liensor  Systems 

”  Evaluate  the  utility  of  I  , _ 

°  Perform  experiment  on  "KAMLOOPS  (quarter  scale  submarine)  relating  to'The  feasibility  of  a 
^  1- 

°  Provide  optimized 

”  Fabricate  Snd  complete  in-water  stati 

°  Oevelop  muTtibeam  'processor. 

°  Oevelop  local izati'on/targeting  measurWnt  process  models  and  initiate  development  of  technique  models. 

“  Initiate  development  of  a  knowledge-based  artifical  intelligence  system  for  automated  processing. 

°  Develop  experimental 


e  feasibility  of  a 


Snd  complete  in-water  static  testing. 


Towed  Array  Sensor  Systems 


Sea  test  a  tactical  towed  array  with 
Sea  test  a 

Demonstrate' performance  advantages 
Develop.' 

Develop  and  test 


towed  array  with  new  reliable  telemetry.  ■ — '' 

towed  array  over  current  towed  array  designs. 


Dff-Board  Sensor  Swstems 


Demonstrate  at-sea  tensioning 

Conduct  a  total  system  demonstfation  of  a 


■— )  o 

,to  the  Advanced  Autonomous  Array  (A'’). 

7for  air  ASW. 


Ji  Element:  62711N  Title:  Undersea  Target  Surveillance 

ssion  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Tecnnology  BaTe 

Demonstrate  improved  performance  of  active  and  passive  sensor  systems. 


nacoustic 


Test  and  validate  an  Advanced ^olid  State  Array  Sensor/ 

Perform  operational  analysis 
Conduct  test  and  evaluation! 

Evaluate  the  localization  capabilities 

tive  Adjunct  to  Undersea  Surveillance  (AAUS) 

/ 

Perform  at-sea  Active  Adjunct  to  Undersea  Surveillance  measurements 


neric  Efforts 

Complete  target  strength  measurements  ^ 

Continue  sonar  calibration  standards  ancl  measurements  *<ork. 
Demonstrate  at-sea 

Identify^  J 

MPARISON  WITH  FY  1982  DESCKIPTIVE  SUMMARY  (Dollars  in  Thousands) 


The  changes  between  the  total  for  the  Program  Element  shown  in  the  FY  19S2  Descriptive  Summary  and  tnat  shown  in  this 
Descriptive  Summary  (-450  in  FY  1981,  -3376  in  FY  1982,  and  -5458  in  FY  1983)  are  the  result  of  overall  budget  reductions 
to  the  technology  base  in  FY  1981  ,  FY  1982,  and  FY  1983  and  of  removing  the  Navy  Science  Assistance  Program  from  the 
Program  Element  in  FY  1982  and  FY  1983. 

The  titles  and  work  within  the  subprojects  were  realigned  in  this  Descriptive  Summary  from  those  in  the  FY  1982 
Descriptive  Summary.  The  new  alignment,  which  represents  subproject  organization  by  technology  area  ,  is  more  functional 
and  improves  the  description  of  the  work  in  the  Program  Element.  The  following  table  shows  the  relationship  between  the 
project  numbers  in  this  Descriptive  Summary  and  the  FY  1982  Descriptive  Summary: 
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Program  Element:  62711N 

Title:  Undersea  Target  Surveillance 

OoD  Mission 

Area:  £>21  -  Electronic  and  Physical  Sciences 

Budget  Activity:  1  -  Technology  Base 

Project 

Number  In  The  FY  1982  Descriptive  Summary  (O.S.) 

In  FY  1982  O.S.  Mas: 

In  FY'1983  O.S.  Is: 

Fll-lUl 

Long  Range  Acoustic  Undersea  Surveillance 

A  Block  Program  at  the  Naval  Ocean 
System  Center  (NOSC) 

Distributed  in  Projects 
FU-IU,  FU-121,  and 
FU-123  depending  on  the 
nature  of  the  work ;  work 
remains  at  NOSC. 

Fll-lll 

Systems  Investigations 

Feasibility  investigations  of  new 
notional  concepts  (mostly  analytical 
work.) 

Project  Fll-lll  plus  fea¬ 
sibility  demonstrations  of 
new  systems  (analytical 
and  at-sea  demonstrations) 

F11-U9 

Navy  Science  Assistance  Program 

Same  as  title 

Distributed  in  P.E. 
62766N  Independent 
Exploratory  Development 
and  P.E.  25658N  Lab 

Fleet  Support 

FU-121 

Acoustic  Undersea  Surveillance 

Acoustic  Arrays  for  Undersea  Surv., 
Acoustic  Transduction  Technology, 
Acoustic  Processing  Technology, 
and  Target  Signal  Characteristics 

Distributed  in  Fll-121, 
Fll-122.  fll-123  and 
FU-125  as  appropriate 

FU-122 

Radio  Frequency  Undersea  Surveillance 

Same  as  title 

Fll-131  and  is  terminated 

Fn.l23 

Opt ica 1 / Inf rared/Ultravi Diet  Undersea 

Survei I  lance 

Same  as  title 

FU-132  and  is  the 
same  work 

FU-124 

Magnetic  Undersea  Surveillance 

Same  as  title 

Fll-124  and  includes 
magnetics,  optics  and 
hy  drodynami c- i nduced 
magnetic  anomalies 
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Proyrain  Element:  627UN  Title:  Undersea  Target  Surveillance 

UoQ  Mission  Area:  S21  -  Electronic  and  Physical  iiciences  Budget  Activity:  T~-  Technology  BaTe 

F11-12&  Special  Uncoventional  Undersea  Surveillance  "lltonacoustic  ASW  Fll-132,  Fll-124,  and 

Techniques  ^  ^  is  the  same  work 


(U)  FUNDING  AS  KEFLECTED  IN  THE  FT  1982  DESCRIPTIVE  SUMMAKY 

Total 


Project 

FY  198U 

FY  1981 

FY  1982 

FY  1983 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTRl  for  program  element 

i4,994 

37,256 

39,T86“ 

T3.424 

Continuing 

Continuing 

FU-lUl 

Long  Range  Acoustic  Undersea  Surveillance 

2.740 

2,800 

2,322 

2,948 

Continuing 

Continuing 

Fll-lll 

Systems  Investigations 

3,320 

1,672 

894 

1,019 

Continuing 

Continuing 

Fll-119 

Navy  Science  Assistance  Program 

* 

3,000 

3,000 

3,000 

Continuing 

Continuing 

Fll-121 

Acoustic  Undersea  Surveillance 

22,994 

22.697 

25,082 

27,820 

Continuing 

Continuing 

Fll-122 

Radio  Frequency  Undersea  Surveillance 

bis 

350 

568 

649 

Continuing 

Continuing 

Fll-123 

Optical/lnfrared/Ultraviolet  Undersea  Surveillance 

737 

976 

1,000 

1,140 

Continuing 

Continuing 

Fll-124 

Magnetic  Undersea  Surveillance 

2.846 

2,900 

3,173 

3,544 

Continuing 

Continuing 

F11.125 

Special  Unconventional  Undersea  Surveillance 

1.842 

2,861 

3,147 

3,304 

Continuing 

Continuing 

Techniques 


•  Funded  in  P.E.  62S43N  and  Project  Fll-lll  in  this  program  element. 
(U)  OTHEK  APPHOPHIATIONS  FUNDS:  None. 
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I.  ‘Program  Element:  627UN 

DoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences 
(U)  DETAILEU  BACKGROUND  ANU  UESCRIPTION 


Title:  Undersea  Target  Surveillance 
Budget  Activity:  1  -  Technology  Base 


°  The  work  in  this  program  element  supports  the  full  spectrum  of  undersea  target  surveillance  from  close-in  tactical 
operations  to  long-range  undersea  surveillance. 

°  Because  ]  the  effort  is  heavily 

orientetrtoward  acoustics  program.  — ‘  ^ 

°  Increased  emphasis  is  being  placed  on  new  and  improved  acoustic  and  nonacoustic  methodSj^  Tin  an 

acoustically  noisier  environment.  _ _  — J 

°  The  most  crjtical  problem  being  addressed  is  the  detection,  classification,  and  localization  of  the) 

submarine  '  T  — * 

^  The  effort'^s  grouped  into  the  allowing  seven  areas:  _ 

(a)  Fixed  Sensor  System--  medium-  to  long-range  surveillance,  land  Bottoin  Distributed  Systems; 

(b)  Mobile  Shipborne  and  Airborne  Sensor  Systems — passiveVfid  active  acoustics-; 

I  ^ 

(c)  Towed  Array  Sensor  Systems  --for  both  tactical  and  long-range  surveillance; 

(d)  Off-Board  (deployed/ free  floating)  Sensor  Systems—^ 

(e)  Nonacoustic-- _ 

(f)  Active  Adjunct  to  Undersea  Surveillance--' 

(g)  Generic  EHtirts--broad-based  technology  that  is  applicable  to  more  than  one  type  of  surveillance  system. 

(U)  KELATED  ACTIVITIES 

^  Close  liaison  is  maintained  with  the  Ocean  Monitoring  and  Control  Division  of  the  Defense  Advanced  liesearch  Projects 
Agency  in  areas  such  as  surveillance  arrays  and  sophisticated  signal -processing  techniques  through  joint  program  reviews, 
workshops,  symposia,  and  informal  discussions. 


Related  program  elements  are: 

62543N,  Ships,  Submarines,  and  Boats  Technology 


62734N,  Countermeasures  Technology 


*  Roman  numera}  1.  identifies  the  numbered  items  in  paragraphs  1.,  2.  and  3.  below  as  belonging  to  the  Program  Element  PEU5  e.g., 
1.1.1  refers  to  the  1st  item  in  paragraph  1.  of  the  Program  Element  PEUS.  Similarly  a  Roman  numeral  II,  III,  ...  etc.  will  used 
in  front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEOS  e.g.,  II. 1.1  refers  to  the  1st  item  in  paragraph  1.  of  the 
1st  Project  PEO  for  this  P.E. 


Title:  Undersea  Target  Surveilldnce 
Budget  Activity:  1  -  Technology  base 


62759N,  Ocean  and  Atiiwspheric  Support  Technology 
62761N,  Materials  Technology 


1.  *Proqram  Element:  62711N 

UoO  Miss io<i  Area:  521  -  Electronic  and  Physical  Sciences 

62633N,  Undersea  Warfare  Weaponry  Technology 
62721N,  Command  and  Control  Technology 
62762N,  Electronic  Device  Technology 

(U)  WOHK  PEHEURMEU  BY 

°  Industrial  -  Applied  :<esearch  Laboratory,  University  of  Texas,  Austin,  TX;  Bell  Telephone  Laboratory,  Whippany,  NJ; 
■g^TFr'  Be'raneX  and  Hewinan,  Cambridge,  MA;  General  Electric  Company,  Syracuse,  NY;  Honeyiaell  Marine  Systems,  Seattle,  WA; 
Hughes  Aircraft,  Fullerton,  CA;  Sanders  Associates,  Nashua,  NH;  Hydroacoustics,  Inc.,  Nochester,  NY;  Polar  Research  Lab, 
Santa  Barbara,  CA;  Texas  Instruments ,  Dallas,  TX;  plus  15  additional  companies. 

°  In-House  -  David  W.  Taylor  Naval  Ship  Research  and  Oevelop.i)ent  Center,  Bethesda  and  Annapolis,  MD;  Naval  Air  Development 
Center ~  Warminster,  PA;  Naval  Coastal  Systems  Center,  Panama  City,  FL;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval 
Research  Laboratory,  Washington,  DC  and  Orlando,  FL;  Naval  Surface  Weapons  Center,  White  Oak,  MD;  Naval  Underwater 
Systems  Center,  New  London,  CT,  and  Newport,  HI;  Naval  Civil  Engineering  Laboratory,  Port  Hueneme,  CA. 

(U )  PROGRAM  ACCOMPLISHMENTS  ANU  FUTURE  PROGRAMS 

I .  { u )  F Y  19B1  a n d  _P r i or  Accomplishments 

r I <ed  Sensor  Systems 


1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 


Co-nplete*!  the  investigation  of^ 

Tested  adaptive  beamforming  algorithm.  ^ 

Implemented  large-scale,  liroadband  processing  algorithms, 

ileveloped  a'  jrocessor  and  delive''ed  it  to  the  Acoustic  Research  Center  (ARC). 

Uetected.  Vocalized,  and  tracked  targets^ 

Developed  improved  raan-machine'Tnterface  fonnats  for  a  surveillance  training/calibration  system. 

Devised  a  new  "systolic"  processing  architecture  that  significantly  increases  processor  efficiency. 


Mobile  (A i rborne  and  Sh i pbo me)  Se nsor  Systems 
Fabricated!^ 

Ap.proved  f  major  focussed  program,  , 

I  to  develop  critical  components  for. 


1.3 

l.d 


^ubf.iarine  arrays/ 


r 


I.  ‘Program  Element:  62711N  Title:  Undersea  Target  Survei 1  lance 

DoO  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  technology  Tase 


1.10  Developed^  external  hull-mounted  arrays. 

1.11  Constructed  ihull-mounted  arrays. 

1.12  Developed  aw  tested  an  '’prototype. 

1.13  Developed  broadband  algdrithms 

1.14  Developed  technique/ 

1.15  Initiated  detenni nation^ 

Towed  Array  Sensor  Systems 

1.16  Developed  adaptive  signal -processing  techniques  ~7tactical 

towed  arrays. 

1.17  Initiated  fabrication  of  a  Jtowed  array  and  procured  highly  reliable  telemetry  for 

the  array. 

1.18  Kefined  a  turbulent  boundary  Jayer  (TBL)  noise  model  for  high-speed  towed  arrays. 

1.19  Demonstrated  successfully  a  to  be  implemented  in  a  tactical 

towed  array.  ^  ^ 

1.20  Towed  a  tactical  array  whose  performance  was/_  ’ 

1.21  Initiated  development  oT  '  '  /hydrophones. 

1.22  Initiated  development  of  »  using  nonacotmic  reference  sensors. 

1.23  Completed  analysis  of  ranging  in  multipath  environments  using  towed  array  ; 

_7 

Off-Board  Sensor  Systems 

1.24  Kedirected  the  random  sonobuoy  array  program  to  address  a  volumetric  off-board  array  for  diesel  submarine 
detection. 

1.25  Conducted  a  sea  test  of  the  Advanced  Autonomous  Array  (a’)  that  demonstrated 
-  remote  unmanned  acoustic  processing. 


ytactical 

Itowed  array  and  procured  highly  reliable  telemetry  for 


1.26  'Elected  array  sensors  for  areas  of  high  tactical  and  strategic  importance.  — * 

1.27  Improved  the'  'directional  passive  sensors. 

1.28  Implemented  a'^aptive,  passive,  signal -enifSncement  system  for  evaluation  in  real-world  scenarios. 

1.29  Tested  the  life  expectancy  ;  'fin  a  hostile  marine  environment. 

1.30  Evaluated  new  and  evolving ‘air-dep'oyed  sensors 

1.31  Completed  deep  w^er  acoustic  tests^  "j 
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1.  ♦Proyrai’i  Element:  627UN  Title:  Undersea  Target  Suryei  I  lance 

UoD  Mission  Area:  521  -  Electronic  and  Phy^^al  Sciences  Budget  Activity:  F Techno! dgy  6ase 

1.32  Completed  test  and  evaluation  / 

NonacQustic 


1.33  [nitia,t^  tfie  fabrication  of  a  breadboard  Advanced  Solid  State  Array  Sensor  (ASAS)  formerly  called  the  Solid  State 

Array  1 

1.34  TerninTted  work  on  the 


1.35  Tested  at  sea  the  ability 

Center  (AUTEC).  ‘ 

1.36  Flight  tested 

1.37  Began  fabrication 

1.38  Conducted  a  laboratory  test 

1.39  Performed  flight  test 


an  SSBN  at  the  Atlantic  Undersea  Test  and  Evaluation 


/and  evaluated  the  results. 

n 


1.4U  Conducted  iri-water  exegriment  y 

1.41  Completed  evaluation^  _  .  ’ 

1.42  Completed  single-sensor  detection  characterization”  ' 

^  — T 

Active  Adjunct  _to_  Undersea  Surveillance  (AAUS) 

1.43  Tested  the  Active  Adjunct  to  Undersea  Surveillance  (AAUS)' 

S'iccesfully  in  a  lake.  ^  — 

1.44  Oesigned  ti\e  Active  Adjunbt  to  Undersea  Surveillance  (AAUS)  array  structure,  handling  system,  and  power  system  and 
assembled  the  processing  system. 

Ueneric  Efforts 

1.45  Solved  the  reverse  voltage  problem  of  the  lithium  thionyl  chloride  High  Energy  Density  Battery  (HEDB)  but 
recognized  that  dynamic  distribution  inhomogeneities  mitigate  against  continuing  this  program. 

1.46  Validated  1/300-scale  target-strength  (neasurements  to  describe  full-scale  target  echo  effects  and  determined  target 

strength  estimates'  _  Tfor  U.S.  and  Soviet  models. 

1.47  Designed  and  partiSTly  completed  construction  J 
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I.  *Progrdiii  Element;  bE711M 

UoO  Mission  Area:  iai  -  Electronic  and  Piiysical  Sciences 
d.  (U)  Fi  1982  Program 

Fixed  Sensor  System 


title:  Undersea  Target  Surveillance 
Budget  Activity:  T~-  Tecnnology  Base 


i;.l  Develop  and  evaluate  man-machine  interface  (MMl)  technology  to  support  an  expanded  role  for 

applications.  ^ — 

d.2  Develop  im^oved  data-base  management  techniques  for  Integrated  Undersea  Surveillance  System  (lUSS). 

2.3  Develop  jtools  to  automat^  Jinfonnation  from  acoustic  displays 

2.4  Develop  and  evaluatiT'fixed,  mobile,_  and  off-board  sensor  system  techniques 

for  iiiiproved  detection  and/or  holding  and  r^acquisition. 

2.5  “Evaluate!  |false  threat  dismissal. 

2.6  Implement  and  evaluate  improved  target  tracking  algorithms  at  the  Acoustic  Kesearch'  Center  (ARC). 

2.7  Evaluate  the  application  of  "systolic"  processor  arrays  to  surveillance-processing  problems. 

2.8  Demonstrate  _  Experiment  at  the  Acoustic  Research  Center  (ARC). 

2.9  Perform^he  Toll  owing  '  jat  the  Acoustic  Research  (ARC). 

2.9.1  I 

2.9.2  j  '' 

2.9.3  'Joherent  spectrum  sigfi^ure, 

2.9.4 

2.9.5  ‘multiarray  technology  demonstration, 

2.9.6  Uroad  Area  Search  Experiments.  __ 

2.10  Initiate  laboratory_iesting  'for  Sound  Surveillance  System  (SUSUS)  application. 

2.11  Collect  and  review,^  -data  from  various  data^fcases. 

2.12  Complete  studies  ■ 


for  Sound  Surveillance  System  (SUSUS)  application. 


Mobile  (Airborne  and  Shic 


Systems 


2.13  Analyze JJie  utility  of 

2.14  Conduct  , 'study  to  relate  engineering  t 

2.15  Complete  fabrication  g£. additional 

2.16  Initiate  development 

2.17  Demonstrate  and  evaluate 

2.18  Evaluate  ^tection/classTf ication  potent,! a  1 

2.19  Completel  _'3focess1ng  evaluation. 

2.20  InitiateThe  design  of  test  bed  "  '"tprgcessor. 


'study  to  relate  engineering  traOeoffs  to  operational  performance. 

lappli  cations. 


I.  ‘Program  Element:  62711N 

UoO  Mission  Area:  621  -  Electronic  and  Physical  Sciences 


Title:  Undersea  Target  Survei 1 1  ante 
uudget  Activity:  '1' Tec'hnoTo'gy  liase 


2.21 


Uevel o 


techniques. 


Towed  Array  Sensor  Systems 


1 


for  both  surveillance  and  tactical 


1 


2.22  Evaluate  the  self-noise  improve.nent  potential 

towed  arrays.  _ 

2.23  Ueteraiine  detection  imcrovements  for  tactical  towed  arrays 

2.24  Uetennjne  towed  array  .high-reSblution  estimation. 

2.25  Test'  jtacti^jJ  towed  array  moduTe; 

2.26  Improve  the  analyticaT,inodel  1 

2.27  Complete  fabrication"’  ^ 

2.28  Complete  suryejl lanc^towed  array  materials  investigation.  " 

2.29  Complete  the'  '  hydrophone  and  begin  design  for  incorporating  it  into  a  towed  array  module. 

2.30  Define  optiinaT,  long-length,  flexible,  ' 

2.31  Demonstrate 

Uff-Board  Sensor  Systems 


2.32  Complete  the  analysis  and  the  report  on  the  at-sea  test  of  the  Advanced  Autonomous  Array  with  other  surveillance 
assets. 

2.33  Develop  an  enhanced  low-power  processor  design  for  Advanced  Autonomous  Array  appl ideation. 

2.34  Initiate  the  system  design  concept'  ~[for  off-board  sensor  arrays. 

2.35  Determine  the  circumstances  unde~ which  off-board  sensors  should  be  deployed  amf^the  means  by  which  they  can  be 
most  effectively  deployed. 

2.36  Conduct  at-sea  tests  with  new  and  evolving  sonobuoy  systems. 

2.37  Identify  critical  components  for  the  next  generation  of  off-board  sensor  in  accordance  with  the  recoinnendations  of 
the  Septejn^r  1981  off-board  sensor  workshop  at  the  Njval  Air  Development  Center,  Warminster,  Pennsy tvania. 

2.38  Develop  a 

2.39  Evaluate  Cf!e  sensors  utilized 

2.40  Complete  fabrication  of_ 

2.41  Evaluate  active  sensor  iTnits  for. 

k-. 

Nonacoustic 


test  units, 
'tests. 


2.42 

2.43 


Flight  te^t^the  new  Advanced  Solid  State  Array  Sensor^ 
Conduct  a___  ~  J 
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1.  ‘Program  Element;  .W7UN 

Pol)  Mission  Area:  521  -  E^lectronic  and  Physical  Sciences 

2.44  Measure  _ 

2.45  Initiate  fabrication^ 

2.46  Conduct  an  additional  test 

2.47  Complete  the  analysis 

2.48  Complete  the  analysis  _ 

2.49  Complete  the  evaluation  of  several  classes  of  nonacoustic  algorithms. 

2.50  Complete  the  analysis  of  improved  submarine  nonacoustic. 

Active  Adjunct  to  Undersea  Surveillance 


Title:  Undersea  Target  burveillance 
budget  Activity:  ~f  -  technoTogy  liase 


,  J 

i 

-7 


2.51  Complete  the  design  plans,  a  shipboard  installation  plan,  the  transducer  handling  system,  and  most  of  the 
transducer  testing  for  the  Active  Adjunct  to  Undersea  Surveillance  demonstration  experiment. 


Generic  Efforts 

2.52  Oemonstratei 

2.53  Measure  the'larget  strength 

2.54  Continue  sensor  standard  and  measurements  work. 

2.55  Develop  low-frequency  calibration  sources. 

2.56  Develop  near-field  calibration  techniques. 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

Fixed  Sensor  Systems 

3.1  Continue  the  demonstration 

3.2  Continue  Broad  Area  Sear.ph  Experiments 

3.3  Demonstrate  and  refine£^ 
systems. 

3.4  Demonstrate  and  evaluate  real-time  operation/ 

3.5  Procure  and  sea  test 

3.6  Complete' 

3.7  Initiate  preparations  for  a  major  prototype 


at  the  Acjjstic  lasCTrch  Center, 
ecnniques  for  fixed,  mobile  and  off-board  sensor 


at  the  Acoustic  Kesearch  Center, 
/for  Sound  Sur^l lance  System  (SDSUS)  application. 


emonstration. 
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1.  ‘Program  Element:  62711N 

)oD  Mission  Area:  521  -  Electronic  and  Physical  Sciences 


Title:  Undersea  Target  Surveillance 
Budget  Activity^  T*-  Technology  BaTe 


MoDlle  (Airborne  and  Shipborne]  Sensor  Systems 


3.8  Validate  the  use  of  the  KAMLOOPS  quarter-scale  submarine  model 

3.9  Select  the  best  baffle  apjiroach  to  meet'  ,  objectives. 

3.10  Transfer  the  standard  ^  J  to  Industry  for 

product  engineering. 

3.11  Develop  signal  processor  requirements  and  the  configuration  of  the  doopler  sonar  adjunct  system. 

3.12  Complete  _ /detector. 

3.13  Develop  experimental ,  ~^sonar. 

3.14  Initiate  devel opment_uf  a  knoMl edge-based  artificial  Intelligence  system  for  automated  shipboard  sonar  processing. 

3.15  Implement  multlbe^i  ~  test  bed. 

3.16  Complete  ^naly$1s[_  test  results. 

3.17  Initiate'”  I  breadboard  development. 

ToMed  Array  Sensor  Systems 


3.18  Complete  sea  test  of  tactical  towed  test  bed  4rray  _ 

3.19  Complete  development  of  reference  sensors /_  _ _  for  tactical  towed 

arrays.  ^ 

3.20  Sea  test  a  _  towed  array  with  new  highly  reliable  teleinetry. 

3.21  Perform  dynlihlc  laboratory  tests  on  new  surveillance  towed  array  materials  and  plan  for  sea  tests. 

3.22  Demonstrate  the  performance  advantages  of  the  towed  array  design  over  current 

towed  array  designs. 

3.23  Determine  and  quantify' 

3.24  Develop  optimized  arrayTprocessor  configuration^ _ 


Dff-Board  Sensor  Systems 


3.25  Demonstrate  Improved  at-sea  tensioning  and  In-buoy  processing  of  the  Advanced  Autonomous  Array. 

3.26  Dse  sea-test  data  to  validate  an  Improved  low-power  processor  for  application  to  Advanced  Autonotnous  Array  In-buoy 

processing.  _ , 

3.27  Deploy  from  a  helicopter  or  an  airplane  a  prototype for  off-board  sensor  arrays. 

3.28  Complete  the  Identification  of  missions  and  scenarios  for  off-board  sensors  and  determine  the  linpl Icatlons  for 
their  further  devel opmqpt. 

3.29  Develop  candidates  for.  sonobuoy  system. 
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1.  *Progrdin  Element:  62711N  Title:  Undersea  Target  Surveillance 

DoO  Mission  Area:  b21  -  Electronic  and  Physical  Sciences  Budget  Activi ty f  -  Technology  Base 


J.30  Develop  critical  components  for  the  next  generation  of  off-board  sensors  in  accordance  with  off-ooard  sensor 
Morkshop  recommendations.  •  j  , 

3.31  Conduct  a  total  syste;!  lemons^ation  I 

3.32  Complete  at-sea  demonstration! 

3.33  Develop  candidate' 


Nonacoustic 

3.34  Test  and  validate  an  Advanced  Solid  State  Array  Sensor 

3.35  Perform  operation  analysis" 

_  j  — - 

3.36  Conduct  t^t  and  evalu<;tioo  of  second -genera.ti on >  sensor  system. 

3.37  Fabricate  .demonstration  unit  and  complete  in-mater  static  testing. 

3.3B  Implement  results  of' 

target  detection. 

3.3B  Develop  concepts  for  , nonacoustic  sensors.  0 

3.40  Complete  simulations''  j 

Active  Adjunct  to  Undersea  Surveillance 


1 


3.41  Perform  at-sea  Active  Adjunct  to  Undersea  Surveillance  ineasurenents  to  resolve  reverberation  and  signal -processing 
issues. 


Generic  Efforts 

3.42  Uemonstraje  at  sea  ^  ~7d9Ainst  a  submarine  target. 

3.43  Complete  '  ^and  appraise  analytical  methods. 

Changes  from  Ff  1982  to  FY  1983 

3.44  The  increase  in  FY  1963  funding  over  that  for  FY  1982  is  due  to  inflation  and  change  in  the  scope  of  Fll-121  and 
Fll-123. 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (U)  Milestones:  Not  applicable. 


'1  • 
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11.  Project:  Fll- 111  Title:  Concept  Assessment  for  Undersea  Surveillance 

Program  Clement:  bZYflN  Title:  lindersea  Target  '$urv'efrrj'nce'  . . * 

)jl)  Mission  Area:  5Z1  -  electronic  and  Physical  Sciences  Budget  ActiVi’ty  :  1  -  Techn'oTogy*  Base 

(I/)  UtrAlLtP  BACKGRUUNU  AND  OESCKIPTION 

This  project  assesses  the  technical  viability  of  syste-n  concepts  that  have  significant  proMiise  for  improving  undersea 
target  surveil lance. 

°  The  system  concepts  include  Bottom  Distributed  SysttMi-., 

j  advanced  tactical  sonar  systems  for  use  vitli  snips  inj 
aircraft,  the  Advanced  Autonoinous  Arrjy,  t.nl  ‘.'la  Active  A/IJnn'Jt  to  dodersea  Surveillance. 


( U )  dt  LA  TED  AC  TIVI TIES 


“  Close  liaison  is  maintained  with  the  Definse  Advanced  Res.!arch  Projects  Agency,  Tactical  Technology  Office,  Jcean 
Monitoring  and  Control  Division,  through  joint  program  reviews,  workshops,  symposia,  and  informal  discussions 
particularly  in  its  Advanced  Antononous  Array,  active  sonar,  and  fiber  optics  programs. 

°  Related  prograio  elements  are: 

625A3N,  Ships,  Submarines  and  Boats  Technology  627SgN,  Ocean  and  Atmospheric  Support  Technology 

62633SI,  '.I'Klersea  Wjrfare  Weaponry  Teciinology  b2761N,  Materials  Technology 

62721N,  Command  and  Control  Technology  62762N,  Electronic  Device  Technology 

6if73tH,  "  '  ■  it:  iminsuras  Technology 

(U)  WORK  PERFORHEO  BY 

°  Industrial  -  Defens.-  Systems,  Inc.,  McLean,  VA;  Hydroaco ivtic ,  Tnc,,  Rjthester,  RV;  ketron,  Inc.,  Arlington,  VA;  Polar 
Rese'aVc'h  Laboratory,  Santa  Barbara,  CA;  RCA,  Burlington,  MA,  and  Somerville,  NJ;  Sanders  Associates,  Inc.,  Nashau,  NH; 
and  others  to  be  selected. 

°  lo-HouSe  -  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Civil  Hnjiheerlng  Laboratory,  Port  Hueneme,  CA;  Naval 
Dcean  Research  ami  Development  Activity,  Bay  St.  Louis,  MS;  Naval  Dcean  Systems  Center,  San  Diego,  CA;  Naval  Research 
l.uhijratory ,  Washington,  DC;  Naval  Underwater  Syitj'i-:  "inter.  New  Lonlvi,  CT, 


(0)  PdUGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 
1.  (U)  FY  1981  and  Prior  Accomplishments 

Fixed  Sensor  Syste^ 

1.1  Initiated  planning  process 


J 
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II.  Project:  FIl-lll  Title:  Concept  Assessment  for  Undersea  Surveillance 

Program  Element!  62?IIN  Title:  Uiidersea  ra'rget  Sur^eiTrance  ' 

UoU  Mission  Area:  521  -  Electronic  and  Pnysical  Sciences  Budyet  Actfvity:  ~r  -  YechnoVojy  Base 


1.2  Compiled  relevant  environmental  acoustic  data 

1.3  Initiated  work  on  Iranqinq  te 


ustic  data 
jranging  te^niques. 


Mobile  (.'irborne  and  Shipborne)  Sensor  Systems  • 

1.4  Fabricated  and  successfully  flight  tested  a  40  percent  scale  model _  ' 

1.5  Designed  and  fabricated  a,.prototype  full-scale  model 

1.6  Completed  an  analysis  of  delivery  tactic;?  and  a  system  simulation  by  co'nputer. 

1.7  Initiated  a  preliininary  design  study  to  develop  mechanisms’ 


1.8  Modeled' _ 

1.9  Modified  battle  group  ASW  s imulation ^o  consider  _  'a  di rjct-s Jpport  role 

1.10  Conducted  preliminary  design  studies/  _,J 

1.11  Completed  study  of  nonobtrusive  labeling  systems,"  ) 

Off-Board  Sens or  Systems 

1.12  Completed  first  major  validation  sea  test  of  the  Advanced  Autonomous  Array  in  the  Pacific  Ocean  in  October  1980. 

1.13  Completed  analysis^  ^ 

Active  Adjunct  to  Undersea  Surveillance 

1.14  Tested  .  Jih  December  1980  and  __  Tin  August  l^Sl 

when  combined  with  modeling  results,  tnese  tests  indicated  a  pra'ctical  array  to  oe  feasible. 

1.15  nssembled  a  signal -processing  system. 

2.  {«)  FY  1982  Program 

Fixed  Sensor  Systems 

2.1  Review  the  available  and  developmental  sensor  designs  for  application^  ^and  evaluate  various  receivin' 

sensor  configurations  for  acoustic  optimisation. 

2.2  Measure  the  relative  current  differential i 

2.3  Evaluate  the  Office  of  Naval  Research ^ftirTJeployed  Oceanoqraohic  Mooring  concept 

2.4  Obtain  the  statistics  and  description  J 


it 


I 

i 
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II.  Project:  FI  1- 1 1 1  Title;  Concept  Assessinent  for  Underset*  Surveillance 

Program  tleiiient:  bP/TliN  *  Title:  Undersea*  Ta'r'geY  SurVei  1 1  ance' . 

UoU  .'Mission  Area:  'b2\  -  Electronic  and  Physical  sciences  Budget  Actiyi'ty:  '  1  -"fecnnofogy  Base 

'  '  — 0 

P.b  tva  I  uatii  the  satellite  as  a  potential  data  lin<  _ 

P.fi  Perfortn'  _ 

i.l  Conduct  a  requirements  analysis_  j  including  inicroprocessor  and  data  storage 

reipii  re'nents. 

Conduct  _  surveillance  requirements  and  operational  analysis  study, 

p.'i  define  an  _  Jconcept. 

p.i  I  Tiitiate  iTottom  Distributed  Systt^s  program.  , 

2.11  Complete  a  preli'ninary  design  of/ _  itne  Bottom  Distriouted  Systeis  program. 

2.12  Analy2e  and  evaluate  processing  algorithms  for  Bottom  Distributed  Systems. 


Until  la  (Airborne  and  Snipborne)  Sensor  Systems 

;  — I 

2.13  Design  and  fabricate  on-buard_  avionics' _ 

2.14  Complete  wind-tunnel  testing"  (  '  _ 

2. IB  Complete  preliminary  design  study,  j 

2,  lb  Conplete  'study  and  u  possible,  make  recommendations  to 

counter  the  submarine.  ' '  ^ 

2.17  evaluate  1  j  and  develop  reco"imendations  fo-- 

i  nprovin.j  their  capabi  I  ities. 

2. IB  Evaluate  __tne  interrelatiohships  '  , 


2. lb 
2.20 
2.21 


In  1 1  iate^a^s  tudy  to  develop  and  analyze  basic  search  anJ  pr.o>ei:uti  on  tactics  fc'  various  .iiissions  using  nanacoustic 
techniques  _  ( 

Complete  a  summary^  ^  and  the  required  data  bases  fur  evaluating  son.ir 

performance.  P 

Initiate  a  study  to  determine  tactical  sonar  .i^rf  >r.ianca  shortfalls  and  technology  gaps) 


Dff-Board  Sensor  Systems 

2.22  Investigate  improved  Advanced  Autonomous  Array  suspansion  syste,iis. 

2.23  Investi.gate  navigation  and  ■; o  i  n  li cation  alternatives  for  Advanced  Autonomous  Array. 

2.24  Analyze  Vertical  Line  Arrays  a,  an  option  to  the  horizontal  line  arrays  currently  being  used  with  Advance,! 
Autonomous  Array. 

2.2'i  Initiate  the  development  of  an  advanced,  low-power  signal  processor. 


212 


II.  Project:  Fll-lll 
Program  Element'^ 

DoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences 
Active  Adjunct  to  Undersea  Surveillance 


Title:  Concept  Assessment  for  Undersea  Surveillance 

Title:  Undersea  Target  '^urveiTfance  '  . . 

Budget  Activity:  '  j  -  Tecdnology ~lfase 


2.26  Complete  testing  of  the  hydroacoustic  sources  and  procure  a  spare  source. 

2.27  Procure  all  hardware  for  array,  handling  system,  and  instrumentation. 

2.28  Finalize  an  at-sea  test  plan. 

3.  (U)  FY  1983  ani^FY  1984  Planned  Prograiiis 

Fixed  Sensor  Systems 

3.1  Fabricate  and  test  a  feasibility  demonstration  nodelT  '•  ^ 

3.2  Perform  a  detailel  analysis  and  concept  validation  for  Bottom  Distributed  Systen  sensor  configurations. 

3.3  Implement  and  test  algorithms  for  use  with  Bottom  Distributed  Systems. 

3.4  Perform  a  Bottba  Distributed  Systetn  processing  validation  with  real  data. 

Mobile  (Airborne  and  _Sh  i  pborne)  Sensor  Systems 

r-  — , 

3.5  Conduct  a  full-scale  demonstration/  ,in  FY  1983. 

3.6  Complete  the  study  to  develop  and  analyze  basis,  search  in  I  jirosecution  tactics. 

3.7  Complete  the  identification  of,  _]missions  an.i  scenarios  and  determine  the  implications  for  s 

technology.  ~  t  ’  -  ■ 

3.8  Complete  the  tactical  sonar  performance  assessment^ _  J 

Off-Board  Sensor  Systems 

3.9  Test  the  improved  Advanced  Auton.>nous  Array  buoy  systen  at-sea. 

3.10  Demonstrate  an  advanced,  low-power  signal  processor. 

Active  Adjunct  to  Undersea  Survei 1  lance 

3.11  Conduct  ai:--ieu  Lest  df 
Comparison _wi th  FY  1982  Program: 

3.12  The  decrease  in  FY  1983  funding  under  that  for  FY  1982  is  as  a  result  of  overall  budget  re<luctions. 


11.  I'roject;  FU-lll 
Program  tlement:  b2'711M 

JoU  Mission  Rria:  jT  -  Electronic  and  Piiysical  Sciences 
4.  (:))  Program  to  Conplatioiv.  T'lis  i  _ j  iti nuln.j  ;irogram 

1.  'J)  Hi  lostones:  iWt  applicaole. 

6.  ;.J)  Ki?^oijrc«  ('loll-ir^  in  Thousands) 

Project 

No.  Title 

fil- iTl  Concept  Assessiient  for  dndorsea  surveillance 


Title;  Concept  Assessment  for  Undersea  Surveillance 
Title;  Undor's'ea  Target  ~Su'rVci’t'i'ance' ' 

Budget  AcYiViV/:  1  -  Tec'h'n'o'l'o'gy  Ya's'e 


Total 


ff  igui 

fv  igsp 

fi  I'W.i 

FY  19«4 

Additional 

Estimated 

Actual 

tsli mate 

Estimate 

Estiiiiate 

to  Completion 

Cost 

‘A.bfs' 

6,10S 

“STCTf 

B.UT'Q 

Continuing 

Continuing 

K 
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HI.  Project: 

Program  tlement:  62711N 

UoU  Mission  Area:  i21  -  Electronic  and  Physical  Sciences 
(U)  UtHAlLtU  BACKGHUUKU  ANU  OESCKIPTIUN 


Title:  Acoustic  Arrays  for  Undersea  Surveillance 
Title:  Undersea  Target  Survefl  lance 
Budget  Act ivi ty :  1  -  Technology  6Tse 


This  project  addresses  the  detection  of  acoustic  energy  by  various  configurations  of  receiving  sensors. 

The  work  includes,  but  is  not  necessarily  limited  to,  sensor  configurations  for  fixed,  mobile,  towed,  and  otf-boa 
(deployable)  applications  and  addresses  both  active  and  passive  acoustic  sensor  systems. 

The  work  is  grouped  into  the  following  four  generic  areas: 

(a)  Fixed  Sensor  Systems--  for  medium-  to  long-range  surveillance, 

(b)  Mobile  (platfonn-borne)  Sensor  Systems--  for  short-  to  medium-range  tactical  surveillance, 

(c)  Towed  Array  Sensor  Systems--  for  tactical  and  long-range  surveillance,  and 

(d)  Off-Board  (deployed/free-floating)  Sensor  Systems—  primarily  air-launched  sensors  for  tactical  and/or  barri 
surveil  lance. 


(U)  RklATEU  ACTIVITIES 


Close  liaison  is  maintained  with  the  Ocean  Monitoring  and  Control  Division  of  the  Defense  Advanced  Research  Projects  ^gen 
in  areas  such  as  surveillance  arrays  through  joint  program  reviews,  workshops,  symposia,  and  informal  discussions. 

Related  program  elements  are: 

62543N,  Ships,  Submarines,  and  Boats  Technology  62759N,  Ocean  and  Atmospheric  Support  Technology 

62633N,  Undersea  Warfare  Weaponry  Technology  62761N,  Materials  Technology 


(U)  WORK  PERFORMEU  Bf 


^  Industrial  -  Bendix  Corporation,  Los  Angeles,  CA;  Uould,  Inc.,  Baltimore,  MD;  Planning  Systems,  Inc.,  Fairfax,  VA;  Raythe 
Co,,  Newport,  Rl;  Sanders  Associates,  Nashua,  NH. 

^  In-House  -  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda  and  Annapolis,  MD;  Naval  Air 

Development  Center,  Warminster,  PA;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Research  Laooratory,  Washington,  D 
and  Orlando,  FL;  Naval  Underwater  Systems  Center,  New  London,  CT,  and  Newport,  Rl. 

(D)  PRDliRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (0)  FT  1981  and  Prior  Accomplishments 
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III.  Project;  FU-121  Title:  Acoustic  Arrays  for  Undersea  Surveillance 

Program  Element:  b271lN  Title:  Undersea  Target  Surveillance 

OoD  Mission  Area:  5^1  -  Electronic  and  Physical  Sciences  Budget  Activit/i  1  -  Technology  Base 

Fixed  Sensor  Systems  _ 

T7I  Completed  the  design  of  larrays  (SOSUS)  and  initiated  procurement 

F  4  -J  (_- 

1.2  Terminated  investigation  of  directional  hydrophones  for  bottom  surveillance  arrays  because  of  the  data  link  cnannel 
requirements. 

Mobile  (Airborne  and  Shipborne)  Sensor  Systems 
T73  Keceived  approval  to  develop' 


1.4  Transitioned 


1 


Tu^ed  Array  Sensor  Syst^s 

TT?  Initiated  fabrication  of  a  prototype! 

1.6  Procured  highly  reliable  telemetry, _  ^  ' 

1.7  Developed  a  laboratory  impulse-testing  technique’__ 

1.8  Modified  analytical  models  to_achieve  improved  self^noise  predictions/  J  for  tactical  towed  arrays. 

1.9  Tested  a  tactical  towed-array 

1.10  Completed  the  fabrication  , 

1.11  Investigated  ^ 

tactical  towed  arrays.  f~  — . 

1.12  Demonstrated  successfully  [_  /that  will  be  implemented  in  a 

tactical  towed  array. 

Off-Board  Sensor  Systems 

1.13  Sea  tested  an  Advanced  Rapi^  Deployable  Surveillance  System  buoy.  Directional  Composite  Sensor,  that  can  be  used  to 

better  discriminate  against^  _J 

1.14  Redirected  the  Random  Sonobuoy  Array  program  to  address  a  volumetric  off'))oard  array. 

1.15  Tested  the  life  expectancy^  _  in  a  hostile  marine  environment. 

1.16  Completed  test  and  evaluation  of  Directional  Frequency  toalysis  Recording  sonobuoys  [_ 

1.17  Sea  tested  modified|_^  I  hardware;  results  showed  f 
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111.  Project:  Fll-121 
Program  tiement:  62711N 

DoU  Mission  Area:  521  -  Electronic  and  Physical  Sciences 
Generic  tfforts 

1.18  Constructed  and  sea  tested^ _ 

2.  (U)  FY  1982  Program 


Title:  teoustic  Arrays  for  Undersea  Surveillance 
Title:  Undersea  Target  Surveillance 
Budget  Activi ty :  1  -  Technology  BaFe 

“I 


for  Sound  Surveillance  System  appJJcatlotY 

ybile  (Airborne  and  Shipborne)  Sensor  Sy_stems 
772  Develop  data  required  for  design  of  _ 

2.2.1  measure  machinery-induced  noise  at  potentially 

2.2.2  update  theoretical  models  of  acoustic  isolation  mounts  and  shields  for  hull-mounted  acoustic  sSAsors. 


Fixed  Sensor  Systetns 

771  Initiate  laboratory  testing 


Towed  Array  Sensor  Systems 

773  Complete  fabrication  of  a_  i towed  array. 

2.4  Complete  analysis  and  testing  of| 

arrays.  ^ 

2.5  Complete  analytical  investigation' 

2.6  Improve  the  ajialytical  models  for 'Tactical  towed  array^s  to: 

2.6.1  relate^  , —  _ _ 

2.6.2  determine  1  iroitation^on  use  of  finite  eleinent  analysis 

2.7  Simulate  in  the  laboratory  _J  tactical  towed  ar'ray  modules. 

2.8  Survey  the  shark  bite  threat  to  towed  systems. 

2.9  Complete  surveilJLpnce  towed  array  materials  investigation. 

2.10  Initiate  design )_  /with  universal  application. 

2.11  Complete. _  jand  begin  design  for  incorporating  it  into  a  towed  array  module. 


1 


Off-Board  Sensor  Systems  , — 

2.12  Define  the  critical  technical  issu^  in  the  implementation'  '7 

2.13  Initiate  the  system  design  concept' _  ,'for  of f-board~iensors. 

2.14  Determine  the  circumstances  under  which  off-board  sensors  should  be  deployed  and  the  means  by  which  they  can  be 
effectively  deployed. 

2.15  Conduct  at-sea  tests  with  new  and  evolving  sonobuoy  systems. 


towed 


most 


217 


III.  Project:  Fll-121  Title:  Acoustic  Arrays  for  Undersea  Surveillance 

Program  Element:  Title:  Undersea  Target  Surveillance 

UoD  Mission  Area:  S^l  -  Electronic  and  Physical  Sciences  Budget  Activity;  1  -  Technology  BaTe 

2.16  Identify  critical  components  for  the  next  generation  of  off-board  sensors  in  accordance  with  the  recommendations  of 
the  September  1981  off-board  sensor  workshop  at  the  Naval  Air  Development  Center,  Wanninster,  PA. 


3.  (V)  FT  1983  and  FY  1984  Planned  Programs 

(U)  Fixed  Sensor  Systems  , _ 

TTI  Procure  a^  sea  test' 


ifor  Sound  Surveillance  System  application. 


Mobile  (Airborne  and  Shipborne)  Sensor  Systems 

3.2  lieveiop  an3  validate  theoretical  models  of  submarine  structures  that  accurately  preoict  the  essential  features  of 

L  1 

3.3  Develop  and  test  models  and  sample  sections(_ 

J 

Towed  Array  Sensor  Systems 

77?  Sea  test  a towed  array  with  new,  highly  reliable  telemetry. 

3.5  Test  new  surveillance  towed  array  materials  dynamically  in  the  laboratory  and  plan  at-sea  tests. 

3.6  Construct  and  test  at  sea  tactical  towed  array(_  _ j  at 

high  tow  speeds.  r 

3.7  Demonstrate  the  performance  advantages'  tactical  towed  array  over  current  towed 

array  designs.  — ' 

Off-Board  Sensor  Sys terns 
775  Modi fy  the  j 

3.9  Deploy  from  the  air  a  prototype  J _  *7for  off-board  sensor  arrays. 

3.10  Complete  the  identification  of  missions  and  scenarios  for  off-board  sensors  and  determine  the  implications  for  their 

further  development^  _ 

3.11  Develop  candidates/  7 

3.12  Develop  critical  components  for  the  next  generation  of  off-board  sensors  in  accordance  with  off-board  sensor  workshop 
recommendations. 

3.13  Develop  candidates^  _  j 


! 


UI,  Project:  Pll-121  Title:  Acoustic  Arrays  for  Undersea  SurveilUnce 

Program  Element:  62711N  Title:  Undersea  Target  Surveihance 

DoU  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

Comparison  with  FY  1982  Program: 

3.14  The  increase  in  FY  1983  funding  over  that  for  FY  1982  is  due  to  inflation  and  change  in  the  scope  of  Fll-121 


4.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (U)  Hi lestones:  Not  applicable. 

6.  (U)  Kesources  (Dollars  in  Thousands) 

Project 

No.  Title 

F11.121  Acoustic  Arrays  for  Undersea  Surveillance 


Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Cost 

8,113  9,d88  f 0,399  11,484  Continuing  Continuing 


IV.  Project:  Fll-123  Title:  Acoustic  Processing  Technology 

Program  Elementl  62?11N  Title:  Undersea  Targef 'SurveffTan'ce 

OoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences  budget  Activity:**'! 'Tec'rin'olo^  Base 


(U)  UETAILEU  BACKGRUUNU  AND  UESCRIPTIQN 


The  advent  of  ■ 


have  combined  to  increase  the  need  for  iinproved 


acoustic  processing  technology. 

This  project  addresses  the  development  of  acoustic  processing  techology  to  improve  processor  hardware,  develop  signal 
processing  algorithms  for  passive  and  active  sonars,  improve  information  processing  to  enhance  operator  performance,  and 
develop  sonar  autonation. 


(U)  KELATEU  ACTIVITIES 

^  Close  liaison  is  maintained  with  the  Defense  Advanced  Research  Projects  Agency,  Tactical  Technology  Office,  Utean 
Monitoring  and  Control  Division,  through  joint  program  reviews,  workshops,  symposia,  and  informal  discussions 
particularly  in  its  Advanced  Autonomous  Array  (A^),  Acoustic  Research  Center  (ARC),  and  active  sonar  programs. 


Related  program  elements  are: 

62543N,  Ships,  Submarines,  and  Boats  Technology  62759N,  Ocean  and  Atmospheric  Support  Technology 

62633N,  Undersea  Warfare  Weaponry  Technology  62762N,  Electronic  Device  Technology 

62721N,  Command  and  Control  Technology 
62734N,  Countermeasures  Technology 


(U)  WORK  PERFORMED  BY 

°  Industrial  —  Bell  Telephone  Laboratories,  Whippany,  NJ;  Bolt,  Beranek  and  Newman,  Cambridge,  MA,  San  Diego,  CA,  and 

Washington,  DC;  Ensco,  Inc.,  Springfield,  VA;  General  Electric  Co.,  Syracuse,  NY;  Honeywell  Marine  Systems,  Seattle,  WA; 
Oricon  Corporation,  La  Oolla,  CA;  Tetra  Tech,  Inc.,  Arlington,  VA;  Texas  Instruinents,  Inc.,  Dallas,  Texas;  TRW,  Inc., 
McLean,  VA;  Westinghouse  Electric  Corp.,  Annapolis,  MO;  and  16  others. 

°  In-House  —  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Coastal  Systems  Center,  Panama  City,  FL;  Naval  Ocean 

Research  and  Development  Activity,  Bay  St.  Louis,  MS;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Research 
Laboratory,  Washington,  DC;  Naval  Surface  Weapons  Center,  White  Oak,  MD;  and  Naval  Underwater  Systems  Center,  New  London, 
CT. 
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IV.  ('reject:  FU-lg3  title:  Acoustic  ('rocessinj  Tecnnology 

Program  tlementl  fa^^llN  Title;  Undersea  Target Turv'ei  1  lance 

JoU  Mission  Area:  -  llectronic  and  Physical  Sciences  Budget  ActryTty':*  1  -  Technology  Base 

(L/)  PKUltKAM  ACCOMPLI SiIMFNTS  AHU  FUTUPt  PRUGKAMS 

1.  (U)  FY  igm  and  Prior  Accomplishments 

Fixed  bensor  Systaiis 


1.1  Studied  processor  architecture  optimization  using  new  systolic  array  concepts 

1.?  Implemented'  algorithms  at  the  Acoustic  Research  Center 

1.3  Completed  the  investigation 

1.4  Developed  beam-merging  displays 

1.5  Determined  the'  perfonnance  of  Data  Assembly  displays 

1.6  Identified  useful  parameters  for  target  reacquisition 

1.7  Developed  and  transitioned  to  the  fleet  improved  displays  for  Training  System  Exercises  (TRAiYSEX) 

Mobile  (Airborne  and  Shipborne)  Sensor  Systems 

r'  ^ 

1.8  Demonstrated  a/ 

1.9  Developed  /several  implementing  algorithms 

1.10  Transitioned  I  /processing  methods  to  PE  6^04N 

1.11  Designed,  implemented,  and  evaluated  processing  techniques 

1.12  Implenipnted  the  ^ 

J algorithms  on  an  array  processor  . 

I.IJ  Completed  a  performance  coiaparison  between^^^ _  ^  sonars  with  real  data  for  a  minehunting 

application  __  I 

1.14  Designed,  developed,  and  fabricated  a  breadboard,  /  sonar 

receiver  _  _ ' 

1.15  Initiated  a(  _  ,  supporting  the  Advanced  Minehunting  Sonar  System 

1.16  Initiated  the  development  gf  a'  _JtechnoIogy 

1.17  Developed  and  evaluated  ' _  prototype  that  was  succesjt'il  ly  tested  at  sea  on  three 

occasions  on  surface  ships  and  submarines  and  that  denonstrated  the  feasibility  of 

1.18  Completed  the  evaluation  of*~  technique'! 

1.19  Developed  a'~  ^Jdetection  and  tracking  algorith'i 


IV.  Project:  F11~123 
Proyrara  tlementl 

JoU  Mission  Area:  S?1  -  Electronic  and  Physical  Sciences 


Title:  Acoustic  Processing  Technology 
Title:  Undersea  Target  SiTryei' 1 1'an'ce 
Bud ge t  Activ i ty :'  T~- Technology  BTse 


LL 


1.20  Initiated  the  development 

type  displays  can  be  evaluated  with  operational  software 


,  for  airborne  applications,  with  which  instructional 


Towed  Array  Sens o r  Systems 


1.21  Oemonstrated  in  a  high-speed  test 

1.22  Developed  adaptive  signal-procesTing  techniques- 
towed  arrays 

1.23  Completed  the  analyjSis  of  towed  array 

1.24  Completed  acoustic 


•  effort  for  towed  arrays 


1 


Off-Board  Sensor  Systems 


1.2S  Demonstrate;/  breadboard  versions 


r 


.  1 


1.26  ijeve  loped 

1.27  Initiated  the  developnent 


, for  Directional  Frequency  Analysis  Recording  (DIFAK)  sonobuoys 


2.  (U)  Fv  1982  Program 


Fixed  Sensor  Systems 


2.1 


2.2 

2.3 

2.4 
2.6 
2.6 

2.7 

2.8 

2.>1 


Test  i_ 

in  bre_adboard  form  at  the  Acoustic  Research  Center  (ARC) 

Conduct  a  ,  signal  seargfj 

Complete  the  analysis  _ 

Complete  the  Harmonic  Correlation  classification-processijy  experiment  data  analysis 
Complete  the  evaluation  of  _  features  for  tracking  enhancement 

Install  improved  man-machine  Interface  algorithms  at  tneTltoustic  Research  Center  (ARC) 
Evaluate  improved  target  associati  .n  concepts 

Evaluate  beam-merging  displays  at  the  Acoustic  Research  ii^nter  (ARC) 

EvaluateJ  j 


22Z 


I' 


1 


IV.  Project:  Fll-123 
Program  Eleraentl  6^71 IN 

Uol)  Mission  Area:  -  Electronic  and  Physical  Sciences 


Title:  Acoustic  Processing  Technology 
Title:  Un<lersea~Targfl~~5urverH  ance 
Budget  Activity:  T~-  technology 'Base 


2.10  perform  the  following _ 


at  the  Acoustic  Research  Center 
J  coherent  spectrum  signatory 


Mobile  (Airborne  and  Sh ipborne)  Sensor  Systems 

2.11  Develop  and  implement  a  prototype  proces^r  extending. 

2.12  Demonstrate >2  jprocessinjj  at  sea 

2.13  Evaluate  performance  of  autoregresssive  processing,' 

2.14  Initiate  developinent*  J 

2.15  Develop  and  impletnent'  ,  including  inputs  froa  deployed  and  off-board  arrays 

2.16  Evaluate  the  utility  of-  _ /techniques  for  detection  and  classification 

2.17  Develop  a  constant-resoTITtion  processing  node  with  large  Fast  Fourier  Transforms  (FFTs) 

2.18  Develop  a  specification  criteria  for  anisotropic  noise  — , 

2.19  Evaluate'”  ' 

2.20  CompIetelTte  fabrication  of/  jequipinent._^nd  collection  ofJ_  __  data 

2.21  Complete  tjiej'  /^J-'a'"’  evaluation  /- 

2.22  Analyte  ,  Jand  evaluate  its  detection/classification  potential ^ 

,  r 

2.23  Develop  and __  implement  an  active  sonar  prototype  processor 


.on, at-sea  data 
'  eval uation 


prototype 


2.24  Deteonine  ^improvements  for  tactical  _sonars  in  severe  noise  environments 

2.25  Define  criflcal  design  issues  ^hat  impact  the  integration  of  ~ 

2.26  Complete  the^fabrication  of  a, 

2.27  Demonstrate- _ 

2.28  Develop  iijeasores  of  effectiveness  for 

2.29  Initiate  /algorithm  development 

2.30  Complete  the  evaluation/ _ 

Towed  Array  Sensor  Systems 


2.31  Determine  detection  im^ovements  for  towed  arrays  using  an 

2.32  Determine  towed  array  ~ 


c 


_ jusing  high-resolution  estimation  techniques 


JiiioJuIe 


IV.  Hroject:  Fll-123  ritle:  Acoustic  Processing  Technology 

Proijrain  Ele'nent;  gffflN  Title:  Undersea Ta'r'get  ~Su rve'iTfa'nce 

UoD  Mission  Area:  521  -  El^tronic  and  Physical  Sciences  Budget  AcTivity :  f Ifechnorogy  Base 


Uft-Board  Sensor  Syste.ii 

2.33  rest  an^ 

2.34  Test  the'^erforiiiance  of  an  with  newly  developed  large  scale  integrated 

'J.SIl  '■-ircuitS 

2.35  Develop  an  enhanced,  low-power  processor  design  for  Advan-ad  Autonornous  Amy  (A^)  application 

2.36  Develop  af  J 

2.37  Develop  an  efficient  _j 

2.3a  Evaluate  _  .Directional  Frequency  Analysis  Recording  (DIFAR)  with  real  data 

2.3V  Continue  developiient 

2.4U  Compete  the  packaging  deployment  design  and  critical  component  analysis  of^ _ 

j  test  units 

W  FV  IVaa  and  Fy  1984  Planned  Programs 
Fixed  Sensor  Systems 

3.1  Evaluate  the  _  at  the  Acoustic  Research  Center  during  an  at-sea  experiment 

3.2  Demonstrate  and  refine  _  I  .  . 

3.3  Implement  and  demonstrate  improved  data  base  management  techniques  and  improved 

3.4  Initiate  algorithm  development  to  exploit  '  ~  _ 

3.5  Continue  the  demonstration  of  technology  developments  to  improve  the  man-machine  interface,  target  association, 
passive  amhiguity  surface  (PAS)  image  processing,  and  target  reacquisition 

Mooli e  (Airborne  and  ShipOorne)  Sensor  Systens 

3.6  Develop  signal -processor  requirements  and  configuration  of  a  doppler  sonar  adjunct  system 

3.7  Evaluate  the  detection  and  classification  performance  of  jconcepts 

3.8  Develop  and  evaluate  a _ 

3.9  Initiate  the  development  of  a  , breadboard 

3.10  Conduct  an  at-sea  demonstration" of  the^  concept 

3.11  Perform  _  tests  and  complete  the  post  test  analysis  , 

3.12  Develop  an'  processing  concept 

3.13  'Design  and  implement  a  acoustic-processing  test  bed 

1.14  Develop  and  evaluate  '  processing  algorithms 


IV.  Project:  Fll-123 
Program  Element^  62711N 

DoO  Mission  Area;  b2l  -  Electronic  and  Physical  Sciences 


Title:  Acoustic  Processing  Technology 
Title:  Undersea  Target  Surveillance 
Budget  Activity:  1  -  Technology  BaTe 


3.15  Complete  thei  , simulation  and  select  and  initiate  the  approach  to  demonstrating  the 

technology 

3.16  Perform  design  experiments  that  are  critical  to  its  demonstration 

3.17  Initiat^the  development  of  af^  Jestimation  algorithm 

3.18  Collect  at-sea  data  for  evaluation  of  concepts^_ 

3.19  Initiate  a  task  directed  at  utilizing  the  information  contained  in 

3.20  Develop  ~7eIgorithflis  t>ased_pn  statistical  techniques 

3.21  Evaluate”  _  techniques  for  minehunting 

3.22  Develop  an  experimental!  '  Jminehunting  sonar  and  evaluate  its  performance 

3.23  Evaluate  classification  performance  of  an  automated  processor  in  a  selected  multitarget  environment 

3.24  Interface!  _  _ /functions 

3.25  Quantify,"^'  ^performance  improvements  '  _  ,  in  multitarget  environments 

3.26  Complete"  the  J 

3.27  Evaluate  detection,  estimation,  and  classification  subsystem  performance  for  passive  sonars  ^ 

3.28  Implement  j 

Towed  Array  Sensor  System 

3.29  Complete  development  and  evaluatio^L 

3.30  Design,  fabricate,  and  test  at  seal 

3.31  Develop  ^optimized  array-proceswr  configuration  for  towed  array  focussing  " 

3.32  Evaluate_  implementation  in  next-genefation  sonobuoys 

3.33  Use  at-SM  tesl.  data  to  validatean  improved  low-power  processor 


3.34  Implement 

3.35  Develop^ _ 

Generic  Efforts 


algorithms 


for  broadband  application 


3.36  Initiate  the  development  of  a  knowledge-based  artificial  intelligrnce  system 
Comparison  with  FT  1982  Program 


3.37  The  Increase  in  FY  1983  funding  over  that  for  FY  1982  is  due  to  inflation  and  change  in  the  scope  of  Fll-123 
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't;  Fll-123  Title:  Acoustic  Processing  Tecnnolugy 

iment'l — 6?7TlN  Title:  IJnderVea~Td’rqe't  Survei fl unce 

n  Area:  S21  -  Electronic  and  Physical  Sciences  Budget  ActryiTy:  "1-  Techno  I  dgy'Ba's'e 

rogram  to  Completion:  This  is  a  conti.iuing  program 

i lestones :  Not  applicable 

.esources  {Dollars  in  Thousands) 


Title 

Acoustic  Processing  Technology 


Total 


FT  1981 

FY  1932 

FY  1983 

FY  1984 

Addi ti onal 

Estimated 

Actual 

Estimate 

bstimate 

Estimate 

to  Completion 

Cost^__^ 

T(I7306 

Tl.'S??" 

15,"466 

TS7?8?' 

Co'ntfinuing 

C'ontfnufhg 

FY  1983  ROT&E  DESCRIPTIVE  SUMMARY 


Progran  Element:  62712N 

UoD  Mission  Area;  5il  -  Electronic  and  Physical  Sciences 
(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  in  Thousands) 


Title:  Surf ace/ Aerospace  Target  Surveillance 
budget  Activity:  1  -  Technology  BaTe 


Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOfAL  FOR  PROGRAM  ELEMENT 

29.5/5 

3S,53'4" 

35,016 

35,595 

Continuing 

Continuing 

F12-100 

Airborne  Surface/Aerospace  Target  Surveillance 

5,671 

-0- 

-0- 

-0- 

F12-111 

Concept  Assessment  for  Surveillance 

-0- 

4,404 

3,350 

2,480 

Continuing 

Continuing 

F12-113 

Systems  Investigations 

2,267 

-0- 

-0- 

-0- 

F12-13U 

Resonant  Structures  Non-Cooperative  Target 

-0- 

400 

1,100 

1,400 

Continuing 

Continuing 

Recognition  Technology 

F12-131 

Radio  Frequency  Surveillance 

-0- 

8,495 

8,432 

8,651 

Continuing 

Continuing 

F12-132 

Optical /Infrared/Ultraviolet  Surveillance 

-0- 

2,440 

2,650 

2,810 

Continuing 

Continuing 

F12-133 

Sensor  Integration 

673 

1,172 

1,422 

1,950 

Continuing 

Continuing 

F12-134 

USMC  Tactical  Surveillance  Technology 

-0- 

2,205 

2,055 

2,559 

Continuing 

Continuing 

F12-141 

Satel  li  te/Remote  Platform  Surveillance 

6,712 

8,500 

9,232 

9,293 

Continuing 

Continuing 

F12-143 

Special/Unconventional  Aerospace  Surveillance 

7,810 

-0- 

-0- 

-0- 

Technology 

F12-151 

Multipurpose  Radio  Frequency  Surveillance 

5,920 

5,340 

6,012 

6,579 

Continuing 

Continuing 

F12-152 

Multipurpose  Outical/Infrared/Ultraviolet  Surveillance  522 

478 

553 

650 

Continuing 

Continuing 

F12-701 

Small  Business 

-0- 

200 

210 

221 

Continuing 

Continuing 

(U)  BRIEF  OESCRIPTION  OF  ELEMENT  AND  MISSION  NEED 


Supports  development  of  surveillance  systems  and  associated  processing  equipment  to  detect,  track,  classify,  and  identify 
targets 

Surveillance  includes  both  active  and  passive  sensors  that  use  electromagnetic  (radio  frequency,  microwave,  millimeter 
wave,  infrared,  visual,  ultraviolet},  acoustic,  and  seismic  radiation 

Supports  electronic  warfare,  anti-space  warfare,  air  warfare,  anti-surface  warfare,  amphibious  warfare,  and  tactical 
warfare  ashore 

Supports  reconnaissance  and  intelligence  gathering  and  provides  the  surveillance  system  technology  base  to  support  weapon 
systems  and  the  platforms  or  vehicles  they  serve  including  shorebased  facilities,  surface  ships,  aircraft  and  spacecraft 
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Program  Element:  62712N  Title:  Surf ace/ Aerospace  Target  Surveillance 

LJoD  Mission  Area:  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  6ase 


■J)  BASIS  FOR  FY  1983  ROTgE  REQUEST 


Continue  development  of  sensor  technology  for  over-the-horizon  surveillance  in  support  of  early  earning  for  fleet  defense 
and  targeting  of  offensive  weapons  systems 

Increases  of  $210  in  F12-132,  $250  in  F12-133,  $75  in  F12-152  and  $10  in  F12-701,  and  decreases  of  $63  in  F12-131  and  $150 
in  F12-134  are  due  to  refined  cost  estimates 

Increases  of  $700  in  F12-130,  and  $672  in  F12-151  are  in  part  due  to  refined  cost  estimates  but  also  reflect  added  emphasis 
on  classification  and  identification  techniques 

F12-141  increased  $732  due  to  additional  interest  in  the  potential  for  space  surveillance  systems 

F12-111  decreased  $1,054  in  anticipation  of  moving  tasks  from  concept  development  to  hardware/software  tasks 

As  this  is  a  continuing  program,  the  above  funding  profile  includes  outyear  escalation  and  encompasses  all  work  or 

development  phases  now  planned  or  anticipated  through  FY  1984  only. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY  (Dollars  in  Thousands) 


Major  changes  between  funding  shown  in  the  FY  1982  Descriptive  Summary  and  that  shown  in  this  Descriptive  Summary  are  the 
result  of  a  re-definition  of  projects,  project  titles  and  project  numbers 

F12-100  Airborne  Surface/Aerospace  Target  Surveillance  has  been  distributed  into  F12-1II,  F12-131,  F22-132  and  F12-151 
F12-102  USMC  Tactical  Surveillance  has  been  renumbered  F12-134 

F12-113  System  Investigation  for  Surface/Aerospace  Target  Surveillance  has  been  included  in  F12-111 

F12-133  Special /Unconventional  Surface  Surveillance  has  been  renamed  Sensor  Integration  but  retains  the  same  number 

F12-141  Radio  equency  Aerospace  Surveillance  has  been  split  into  F12-131  and  F12-151 

F12-143  Special  Unconventional  Aerospace  Surveillance  has  been  redesignated  F12-141  with  some  of  the  tasks  transferred  Xo 
F12-111 

FlZ-151  Multipurpose  Radio  Frequency  Surveillance  remains  the  same.  The  $213  decrease  in  FY  1983  is  due  to  refined  cost 
estimates 

Overall  decreases  of  $343  in  FY  1981  and  $2,442  in  FY  1982  are  due  to  refined  cost  estimates  while  a  reduction  of  $8,591  in 
FY  1983  is  due  to  changing  naval  priorities 
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Proqram  Element:  62712N  Title:  Surface/ Aerospace  Target  Suryeil lance 

OoD  Hisslon  Area:  S21  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Bas'e 

(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

TOTRl  for  program  element 

29,41i5 

36,(37ff 

4i.6o7 

Continuing 

FI 2- 100 

Airborne  Surf  ace/ Aerospace  Target  Surveillance 

6,408 

5,440 

6,454 

7,100 

Continuing 

F12-102 

USMC  Tactical  Surveillance 

1,520 

2,085 

2,140 

2,550 

Continuing 

F12-113 

System  Investigation  for  Surface/Aerospace 

Target  Surveillance 

695 

250 

-0- 

-0- 

Continuing 

F12-133 

Special/Unconventional  Surface  Surveillance 

460 

722 

1,075 

1,472 

Continuing 

FI2-141 

Radio  Frequency  Aerospace  Surveillance 

1,948 

7,163 

9,200 

9,753 

Continuing 

F12-143 

Special /Unconventional  Aerospace  Surveillance 

4,936 

10,035 

11,517 

15,737 

Continuing 

F12-I51 

Multipurpose  Radio  Frequency  Surveillance 

7,920 

3,670 

4,990 

6,225 

Continuing 

F12-152 

Multipurpose  Opt  leal /Infrared/Ultraviolet 
Surveillance 

422 

553 

700 

770 

Continuing 

(U)  OTHER  APPROPRIATIONS  FUNDS:  None. 
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Total 

Estimated 

tost 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION 


Includes  exploratory  development  of  sensor  system  technology  for  the  detection,  identification,  classification,  and 
localization  of  ail  targets  on  or  above  the  surface  of  the  earth. 

Platforms  including  conventional  aircraft,  remotely  piloted  vehicles,  surface  craft,  spacecraft,  and  associated  Meapons 
Presumes  targets  to  be  hostile  and  equipped  with  sophisticated  countermeasures,  capable  o'  high  speed,  evasive  maneuvering, 
and  control  of  electromagnetic  radiation 

The  major  new  capabilities  required  of  Navy  surveillance  systems  that  are  addressed  by  this  Program  Element  are: 

-  Increased  range  of  sensor  systems  to  accommodate  increased  range  capability  of  both  offensive  and  defensive  weapons 

•  Extraction  of  information  from  sensors  that  will  lead  to  the  identification  or  classification  of  targets 

•  Improvements  to  the  critical  surveillance  systems  used  by  the  fleet  for  air  electronic  warfare  and  shipboard  air 
defense 

Reduction  of  size  and  weight  of  sensors  without  reduction  in  performance 
Use  of  combined  Information  from  multiple  sensors 

-  Haintenance  of  required  performance  in  spite  of  hostile  actions  such  as  electronic  countermeasures,  anti>radiat1on 
missiles,  electronic  support  measures,  as  well  as  direct  attack 


(U)  RELATED  ACTIVITIES 

”  The  U.S.  Air  Force,  U.S.  Array,  Defense  Advanced  Research  Projects  Agency,  and  others  have  an  interest  in  this  work 

^  Coordination  of  efforts  to  assure  a  timely  exchange  of  ideas  and  techniques  and  to  avoid  unwarranted  duplication  is 
maintained  by  standardized  documentation  of  planning  and  procedure,  budget  and  program  reviews  at  various  levels,  inter* 
service  committees,  formal  and  informal  committees  and  working  groups  such  as  the  Navy  Electronic  Warfare  Advisory  Group, 
the  Surface/Aerospace  Technical  Strategy  Team,  and  personal  contacts  between  parties  involved  at  project  and  subproject 
levels 

”  Coordination  at  the  management  level  and  the  laboratory  level  is  effected  through  periodic  visits  and  conferences,  review 
of  publications  distributed  through  the  Defense  Technical  Information  Center,  and  symposia  such  as  the  Tri-Service  Radar 
Symposium,  Tri-Service  Electronic  Warfare  Symposium,  Tri-Service  Combat  Identification  Conference 

*  Roman  numeral  I.  identifies  the  numbered  items  in  paragraphs  1.,  2.  and  3.  below  as  belonging  to  the  Program  Element  PEDS  e.g., 
1.1.1  refers  to  the  1st  item  in  paragraph  1.  of  the  Program  Element  PEDS.  Similarly  a  Roman  numeral  II,  III,  ...  etc.  will  be 

used  in  front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEDS  e.g.,  II. 1.1  refers  to  the  1st  item  in  paragraph  1.  of 
the  1st  Project  PEO  for  this  P.E. 
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I.  ‘Progra*!  Element:  62712N  ,  Title:  Surface/ Aerospace  Target  Surveillance 

DoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Ba5¥ 

”  Related  program  elements  are: 

62721N  -  Command  and  Control  Technology 
627 34N  -  Countermeasures  Technology 
62332N  -  Strike  Warfare  Weaponry  Technology 

(U)  WORK  PERFORMED  BY 

°  House  -  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Electronic  Engineering  Office,  Norfolk,  VA;  Naval 

Intelligence  Support  Center,  Washington,  DC,  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Research  Laboratory, 
Washington,  OC;  Navy  Space  Systems  Activity,  Los  Angeles,  CA;  Naval  Surface  Weapons  Center,  Dahlgren,  VA;  Naval  Weapons 
Center,  China  Lake,  CA;  Pacific  Missile  Test  Center,  Pt.  Mugu,  CA 

°  Industrial  •  Beech  Aircraft  Company,  Wichita,  KS;  Bunker  Ramo,  West  Lake  VI',  lays,  CA;  Computer  Sciences  Corporation,  Falls 
Church,  7A;  Environmental  Research  Institute  of  Michigan,  Ann  Arbor,  MI;  Fairchild  Camera,  Syosset,  NY;  General  Dynamics, 
San  Diego,  CA;  General  Electric  Company,  Utica,  NY;  Grumman  Aircraft  Corporation,  ''  thpage.  Long  Island,  NY;  Hughes 
Aircraft  Company,  Culver  City,  CA;  Hughes  Aircraft,  El  Segundo,  CA;  Hughes  Aircraft,  Fullerton,  CA;  ITEK  Corporation, 
Lexington,  MA;  ITT  Gllfllllan,  Los  Angeles,  CA;  RCA  Laboratories,  Princeton,  NJ;  Stein  Associates,  Waltham,  MA;  Systems 
Research  Laboratory,  Reseda,  CA;  Teledyne  Ryan,  San  Diego,  CA;  Westlnghouse,  Baltimore,  N) 

”  Academic  •  Cambridge  University,  Cambridge,  England;  Georgia  Institute  of  Technology,  Atlanta,  GA;  Ohio  State  University, 
Columbus,  OH;  University  of  Pennsylvania,  Philadelphia,  PA;  Stanford  Research  Institute,  Palo  Alto,  CA 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 

Surveillance 


1.1  Demonstrated  ability  to  relate  soil  resistivity  measureamnts  to  soil  trafficabi llty 

1.2  Developed  algorithms  for  Integration  of  primary  shipboard  sensors,  tactical  data  links  and  multisource  track 
management  data 

1.3  CoiMtleted  electro-optic  test  bed  with  laser  rangefinder 

1.4  Developed  and  laboratory  tested  an  airborne  multlsensor  automatic  ship  classification  algorithm 

1.5  Completed  acoustic  detection  and  classification  range  predictions  for  airborne  over-the-horizon  ship  classification 

1.6  Established  preliminary  design  for  airborne  remotely  piloted  vehicle  sensors 
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1.  ‘Program  Element:  62712N  Title:  Surf ace/ Aerospace  Target  Surveillance 

OoO  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  BaTe 

1.7  Conducted  successful  Imaging  demonstration  of  the  indium  antimonide  (In  Sb}  photovoltaic  (PV)  hybrid  infrared  array 

1.8  Successfully  demonstrated  Infrared  multifraiae  coherence  transformation  and  integration  processing 

1.9  Completed  Shared  Focal  Plane  Studies 

1.10  Investigated  over.the-horizon  targeting  capability  of  antisubmarine  warfare  aircraft  to  determine  optimum  sensor 
suites  when  those  aircraft  are  equipped  with  the  HAKPOON  missile 

2.  (U)  FY  1982  Program 

Surveillance 

2.1  Complete  and  test  brassboard  model  of  an  air  droppable  soil  penetrometer 

2.2  The  Nultisource  Track  Management  task  will  initiate  integration  concept  development  and  modeling  of  advanced 
sensors/sources 

2.3  Field  test  electro-optic  test  bed  with  laser  range  finder 

2.4  Define  and  quantify  sensor  requirements  for  airborne  multisensor  ship  classifications 

2.5  Define  software  and  hardware  requirements  for  validating  acoustic  detection  and  classification  range  predictions  for 
over-the-horizon  detection  of  ships 

2.6  Define  Remotely  Piloted  Vehicle  platform  characteristics,  data  link  requirements,  and  preliminary  payload  design 

2.7  Field  test  a  high-resolution  infrared  focal  plane  array  imager 

2.8  Begin  development  of  a  breadboard  infrared  multiframe  Integration  Processor 

2.9  Begin  fabrication  of  Shared  Focal  Plan  hardware 

2.10  Define  the  subsystem  requirements  imposed  on  antisubmarine  aircraft  by  the  expansion  of  their  mission  to  include  anti 
surface  warfare 

2.11  Collect  data  base  to  demonstrate  feasibility  of  frequency  and  polarization  domain  target  classification 

2.12  Begin  development  of  a  sensor  suite  for  a  remotely  piloted  long  endurance  high  altitude  vehicle 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 


Surveillance 

3.1  Transition  the  Marine  Corps  soil  trafficability  Air  Droppable  Soil  Penetrometer  to  advanced  development 

3.2  Determine  performance  and  design  requirements  for  an  Advanced  Multi  source  Track  Management  System  for  an  Advanced 
Shipboard  Combat  Direction  System 

3.3  Terminate  electro-optic  test  bed  with  laser  rangefinder 

3.4  Define  airborne  multisensor  classifier  requirements 


I.  ‘Program  Element:  62712N  Title:  Surface/Aerospace  Target  Surveillance 

DoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  BasT 

3.5  Conduct  sea  tests  to  validate  acoustic  detection  and  classification  range  predictions  for  over-the-horizon  detection 
of  ships 

3.6  Develop  and  test  sensors  for  an  airborne  remotely  piloted  vehicle  in  support  of  anti-air  warfare 

3.7  Fabricate  and  demonstrate  multi -thousand  element  Infrared  focal  plane  array 

3.8  Complete  and  test  Breadboard  Hultiframe  Integration  Processor  for  electro  optics  Imaging 

3.9  Complete  and  test  Shared  Focal  Plane  hardware  for  airborne  reconnaissance 

3.10  Define  baseline  sensor  suite  and  a  strawman  system  architecture  for  a  combined  airborne  antisubmarine  and  antisurface 
warfare  surveillance/targeting  capability 


Changes  from  FY  1982  to  FY  1983 


3.11  The  Increase  In  FY  1983  Is  due  to  Inflation  and  refined  cost  estimates. 


4. 


Program  to  Completion: 


This  Is  a  continuing  program. 


5.  (U)  Ml lestones:  Not  applicable. 
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II.  Project:  F12-131  Title:  Radio  Frequency  Surveillance 

Program  Element'!  62?12N  Title:  Surface/Aerospace  Target  Surveillance 

DoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Bas? 

(U)  DETAILED  BACKGROUNP  AND  DESCRIPTION 

°  Addresses  reliable  and  consistent  classification  of  enemy  surface  ships  at  stand-off  ranges 
"  Develops  techniques  for  large  volume  surveillance  of  airborne  threat  targets 
°  Supports  improvement  of  shipboard  combat  capabilities 
“  Supports  development  of  miniature  1  ightuveight  radio  frequency  sensors 

°  Covers  both  active  and  passive  sensors  over  the  radio  spectrum,  as  Mell  as  extremely  low  frequency  through  millimeter 

waves,  in  the  presence  of  noise  clutter  and  electronic  countermeasures 

(U)  RELATED  ACTIVITIES 

“  Many  of  the  tasks  and  subtasks  are  similar  to  parallel  efforts  by  the  U.S,  Air  Force  and/or  U.S.  Army 

°  When  development  objectives  are  identical,  joint  projects  are  established  to  oversee  the  efforts  of  the  individual 

services  and  avoid  unintentional  duplication 

°  Distribution  of  development  status  summaries  and  test  reports  serves  as  a  continuous  media  for  inter-service  technical 
data  exchange,  as  well  as  frequent  inter-service  laboratory  visits 

(U)  WORK  PERFORMED  BY 


In-House  >  Nava!  Air  Development  Center,  Warminster,  PA;  Naval  Electronic  Engineering  Office,  Norfolk,  VA;  Naval  Ocean 
Systems  Center,  San  Diego,  CA;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Surface  Weapons  Center, 
Dahlgren,  VA;  Naval  Weapons  Center,  China  Lake,  CA;  Pacific  Missile  Test  Center,  Pt.  Mugu,  CA 

Industrial  -  Control  Data  Corporation,  Minneapolis,  MN;  Fairchild  Camera,  Syosset,  NY;  General  Electric  Corporation, 
Syracuse,  NY;  Goodyear  Aerospace  Corporation,  Litchfield  Park,  AZ;  Grumman  Aircraft  Corporation,  Bethpage, 
Long  Island,  NY;  Hughes  Aircraft,  Fullerton,  CA;  ITT  Gilfillian,  Los  Angeles,  CA;  Litton  Industries,  Van  Nuys, 
CA;  Probe  Systems,  Sunnyvale,  CA;  Raytheon,  Goleta,  CA;  RCA  Laboratories,  Princeton,  NJ;  SRI  International, 
Menlo  Park,  CA;  Stein  Associates,  Waltham,  MA;  Valley  Forge  Research  Center,  Philadelphia,  PA;  Westinghouse 
Defense  Systems,  Baltimore,  MD 


Academic  -  Georgia  Institute  of  Technology,  Atlanta,  GA 
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11,  Project:  F12-131 
Program  Elementl  5?7T2N 

DoD  Mission  Area:  -  Electronic  and  Physical  Sciences 

(W)  PHUGKAM  ACCOMPLISHMENTS  ANU  FUTURE  PKOGRAMS 


Title:  Radio  Frequency  Surveillance 
Title:  Surface/Aerospace  target  Surveillance 
Budget  Activity:  1  -  technology  base 


1.  (U)  FY  1981  and  Prior  Accomplishments  (Efforts  funded  In  Projects  F12-100  and  F12-141  In  FY  1981  and  prior) 

Radar  Target  Discrimination,  Detection  and  Location 

1.1  Developed  experimental  ^  radiometer  se  r.sor  J 

Radar  Imaging,  Classification  and  Processing 

1.2  Demonstrated  near  real-time  classifiable  images  In  field  tests 

1.3  Automatic  ship  classification  system  obtained  high  classif ication  rates  in  the  laboratory 
Airborne  Early  naming  Radar 

1.4  Successfully  demonstrated  roof-top  integration  of  Ultra  High  Frequency  (UHF)  solid  state  modules  and  an  embedded 
antenna 


Shipboard  Combat  Capabilities 

1.5  Demonstrated  automatic  tracking  of  _,targets  folloMing  Initial  operator  designation 

1.6  Demonstrated  dual  band  frequency  aglfity  with  SENRAD  radar 


2.  (U)  FY  1962  Program 

Radar  Target  Discrimination,  Detection  and  Location 

2.1  Complete  improvement  to  experimental  ^  _j  radiometer  sensor 

Radar  Imaging,  Classification  and  Processing 

2.2  Develop  automated  feature  extraction  to  aid  interpreter 

2.3  Initiate  operational  system  definition  of  an  automatic  classifier 

2.4  Begin  development  of  integrated  10,  2D  and  30  image  processor 
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11.  Project;  F12-131  Title:  Radio  Frequency  Surveillance 

Program  Elementl  6i7l2li  Title;  Surface/Aerospace  target  Surveillance 

DoU  Mission  Area:  S^l  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Ba'se 

Airborne  Early  Warning  Radar 

2.5  Analyte  adaptive  radar  data  collected  with  non-dispersive  receivers 
Shipboard  Combat  Capailities 

2.6  Install  low  sidelobe  antenna  on  SENRAO  radar 

2.7  Complete  the  antenna  subsystem  for  the  Fixed  Array  Surveillance  Radar  (FASR) 

2.8  Complete  the  X-Band  subsystem  for  the  Directed  Mirror  Antenna  Radar  (DMAR) 

Cooperative/Non  Cooperative  Target  Recognition 

2.9  Define  equipment  requirements  for  Passive  Non-Cooperative  Target  Recognition  (PNCTR) 

2.10  Develop  Long  Range  Target  Identification  (LORTIO)  techniques 

2.11  Conduct  flight  test  program  to  demonstrate  techniques  of  radar  profile  and  electronic  support  measure  (ESM) 
intercept  in  concert  for  classifying  and  fingerprinting  potential  targets 

3.  (U)  FT  1983  and  FY  1984  Planned  Programs 

Radar  Target  Discrimination  and  Detection 

3.1  Complete  investigation  of  polariaation  scattering  matrix  phenomena  associated  with  nigh  speed  missiles 
Radar  Imaging,  Classification  and  Processing 

3.2  Adapt  automated  feature  extraction  to  multi-purpose  automatic  ship  classifier 

3.3  Continue  High  Speed  radio  frequency  processing  effort 

Airborne  Early  Warning  Radar 

3.4  Continue  adaptive  radar  techniques 
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II.  Project:  F12-131  Title:  Kadio  frequency  burveillance 

Program  tlementl  62712N  Title:  Surtace/Aerospace  Target  Surveillance 

JoU  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Ba'se 


Shipboard  Combat  Capabilities 

3.5  Investigate  2Q/3tl  Multi-Frequency  Scanned  Radar  for  improved  electronic  counter-countermeasure  performance 

3.6  determine  feasibility  of  an  S-Band  Surveillance  Radar  Concept 

3.7  demonstrate  high  reliability/availability  radar  transmitter 


Comparison  wich  F'f  1982  Program: 


3.8  Funding  decrease  of  approximately  $63  thousand  in  FY  1983  compared  to  FY  1982  is  due  to  refined  cost  estimates 


4.  (U)  Program  to  Completion:  This  is  a  continuing  program. 


5.  (U)  Mi lestones:  Not  applicable. 

6.  (U)  Resources  (Dollars  in  Thousands) 
Project 

No.  Tit'e 

rT2-l3l  Radio  Frequency  Surveillance 


FY  1981  FY  1982 
Actual  Estimate 

— (T  “osr 


Total 

FY  1983  FY  1984  Additional  Estimated 

Estimate  Estimate  to  Completion  Cost 

8,4i2  Continuing  Continuing 
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III.  Project:  F12-141  Title:  Satellite/Remote  Platform  Surveillance 

Program  Element:  bg^lZN  Title:  Surface/Aerospace  target  Surveillance 

i)o0  Mission  Area:  Sjl  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Bale 

(U)  DETAILED  BACKGROUND  ANU  DESCRIPTION 

c  r 

1 

O 

°  The  Fleet  requires  "defense  In  depth"  to  guarantee  its  survivability  and  operational  viability  ” 

°  Defense  in  depth  requires  sufficient  early  detection,  rapid  data  processing,  and  short  communications  delays  to  guarantee 

that  response  forces  are  in  optimal  positions  to  meet  the  threat 

°  Addresses  active  and  passive  sensors  as  well  as  associated  control,  tasting,  processing,  distribution,  and  display 

mechanisms  for  the  detection,  classification,  and  tracking  of  aircraft  attack 

(U)  RELATED  ACTIVITIES 

°  The  Defense  Advanced  Research  Project  Agency,  the  U.S.  Air  Force  and  the  National  Aeronautics  and  Space  Administration 

have  similar  tasks  addressing  uniquely  different  requirements 

°  When  development  objectives  are  identical,  joint  projects  are  established  to  oversee  the  efforts  of  the  individual 

services  and  avoid  duplication 

°  Distribution  of  development  status  summaries  and  test  reports  serves  as  a  media  for  inter-service  technical  data  exchange 
as  do  frequent  inter-service  laboratory  visits  and  joint  program  reviews 

(U)  WORK  PERFORMED  BY 

”  In-House  -  Ooddard  Space  Flight  Center,  Greenbelt,  MD;  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Electronic 
Engineering  Office,  Norfolk,  VA;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Research  Laboratory,  Washington,  DC; 
Naval  Surface  Weapons  Center,  Oahlgren,  VA;  Naval  Weapons  Center,  China  Lake,  CA;  Pacific  Missile  Test  Center,  Pt.  Mugu, 
CA 

°  Industrial  -  Aerojet  Electro  Systems,  Azusa,  CA;  AIL  ETON  Corporation,  Long  Island,  NY;  Arthur  D.  Little  Company,  Boston, 
TW]  Aal 1  Brothers  Corporation,  Denver,  CO;  Communications  and  Information  Systems,  San  Diego,  CA;  CTEC,  San  Diego,  CA; 
Coulten  Industries,  Boston,  MA;  Harris  Corporation,  Melbourne,  FL;  IBM  Corporation,  Los  Angeles,  CA;  Orincon  Corporation, 
San  Diego,  CA;  SAI,  San  Diego,  CA;  TRW,  Space  Park,  CA;  VERAC  Corporation,  San  Diego,  CA;  Kebec  Corporation,  San  Diego, 
CA 

“  Academic  -  Georgia  Institute  of  Technology,  Atlanta,  6A 
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111.  Project:  Plll-141 
Program  Element;  6j712N 

DoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences 
(U)  PKUGKAM  ACCUMPLI5HMENTS  ANO  FUTURE  PKUGHAMS 


Title:  Sate!  1  i te/Keinote  Platform  Surveillance 
Title:  Surface/Aerospace  Target  Surveillance 
Budget  Activity:  1  -  Technology  Base 


1.  (U)  FY  1B81  and  Prior  Accomplishments 


Ocean  5urvei 1  lance 


1.1  Developed  Ocean  Surveillance  Integration  Model  (OSIM)  to  analyze  ocean  surveillance  environment 

1.2  Initiated  developinent  of  an  ocean  surveillance  tracker/correlator  (OSTC) 

1.?  Completed  Fusion  Research  Network  to  permit  real-time  transmission  of  sensor  data  from  operational  and  experimental 
sensors  to  a  Fusion  Center 

1.4  Conducted  PATHFINDER  real-time  sensor  data  correlation  experiment 


SPACEGOARU 

1.5  Completed  orbital  radar  model 

1.6  Developed  math  nnodel  to  determine  requirements  for  aircraft  classification  from  a  surveillance  radar 

1.7  Initiated  study  to  determine  requirements  for  aircraft  classification  from  a  surveillance  radar 


High  Altitude  Remote  Platform  Surveillance 


1.8  Conducted  survey  of  on-going  technology  efforts  that  could  support  the  development  of  small,  lightweight  advanced 
sensor  payloads  that  interface  with  Hign  Altitude  Long  Endurance  unmanned  vehicles 

Sensor  Processing  Improvements 

1.9  Identified  current  High  Frequency/Di rection  Finder  (HF/DF)  deficiencies 

2.  (U)  FY  1982  Program 


Ocean  Su rveil lance 


2.1  Ocean  Surveillance  Integration  Model  (OSIM)  will  be  used  to  begin  analysis  of  sensor  performance  against  air 
targets 

2.2  Complete  the  software  design  for  Ocean  Surveillance  Tracker/Correlator  (OSTC) 
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III.  Project:  F12-141 
Program  Element;  62712N 

DoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences 


Title:  Satellite/Remote  Platform  Surveillance 
Title:  Surface/Aerospace  Target  Surveillance 
Budget  Activity:  1  -  Technolooy  Base 


2.3  Conduct  further  testing  and  transition  of  the  merchant  motion  and  electronic  intelligence  gathering  modules 

2.4  Analyze  PATHFINDER  real-time  sensor  data  correlation  experiment 
SPACEGUARD 

2.5  Define  space  radar  requirement 

2.6  Examine  target  classification  techniques 

2.7  Begin  development  of  components  and  techniques  to  counter  natural  or  man-made  radiation  hazards 
High  Altitude  Remote  Platform  Surveillance 


2.8  Define  mission  application  and  interface 

2.9  Determine  sensor/platform  interface  requirements 

2.10  Complete  sensor  concept  definitions  and  begin  design  studies 

Sensor/Processing  Improvements 

2.11  Begin  experimental  processing  of  real  *wrld  signals  on  an  acousto-optics  Optical  Transform  Intercept  System  (OTIS) 

2.12  Verify  newly  developed  High  Frequency/Direction  Finding  (HF/DF)  fix  algorithms 

2.13  Determine  the  potential  of  the  Defense  Satellite  Program  (DSP)  to  detect  BACKFIRE  bombers 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

Ocean  Surveillance 

3.1  Develop  ^  evaluate  the'~ 

3.2  Complete  _ja1r  tracking 

3.3  Use  results  of  PATHFINDER  experiment  analysis  to  refine  the  Ocean  Surveillance  Integration  Model 
SPACEGUARD 

3.4  Define  space  radar  design  requirements 

3.5  Continue  to  examine  target  classification  techniques 

3.6  Complete  the  definition  of  a  candidate  spaceborne  infrared  systan 
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111.  Project:  F12-141 
Program  Element;  62712N 

UoO  Mission  Area:  521  -  Electronic  and  Physical  Sciences 


Title:  Satel 1 ite/ Remote  Platform  Survei 1  lance 
Title:  Surtace/ Aerospace  Target  Surveillance 
Budget  Activity:  1  -  Technology  Bale 


3.7  Continue  determination  of  satellite  radiation  survivaoi lity 
High  Altitude  Remote  Platform  Surveillance 


3.B  Integrate  command,  control  and  communication  equipment  with  the  controller 

3.9  Develop  interface  specification  measures  sensors  into  the  system 

3.10  Integrate  electronic  support  measures  sensors  into  the  system 

3.11  Integrate  the  communications  intelligence  sensors  into  the  system 

Sensor/Processing  Improvements 

3.12  Continue  development  of  acousto-optical  processing  for  real-time  spectral  analysis  of  wideband  signals 

3.13  Merge  High  Frequency/Direction  Finding  (HF/DF)  fix  algorithms  with  Time  Difference  of  Arrival  (TUUA)  and  High 
Frequency  acquisition  data 

3.14  Continue  attempting  to  access  Defense  Satellite  Program  (OSP)  infrared  data  to  exploit  the  detection  of  slow  flying 
targets 

Comparison  with  FY  1982  Program: 

3.15  Funding  increases  of  $732  in  FY  1983,  a'  compared  to  FY  1982,  are  a  result  of  increased  emphasis  on  spaceborne 
development  activity  and  remotely  piloted  vehicles 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (U)  Milestones:  Not  applicable. 

6.  (U)  Resources  (Dollars  in  Thousands) 

Total 

Project  FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

No.  Title  Actual  Estimate  Estimate  Estimate  to  Completion  Cost 

F12-141  Satellite/Remote  Platform  Surveillance  (5,712  6,500  9,232  9,203  Continuing  Continuing 


IV.  Project:  P  1^-151 
Proyrain  Llerientl  62712N 

UoD  Mission  Area:  621  -  Electronics  and  Physical  Sciences 
(U)  UETAILEU  BACKUKUUND  ANU  UE6CK1PT1UN 

O 

o 


Title;  Multi-Purpose  Kadio  Frequency  Surveillance 
Title:  burface/Aerospace  Target  Surveillance 
Budget  Activftyl  1  -  Technology  Base 


Uevelop  new  technologies  for  rapid  detect  ion,  local ization.  classification  and  tracking  of  targets 
The  geographical  area  of  concern  extends  out'  ifrom  the  high  value  task  force 

Places  particular  emphasis  on  missile  threat“to  U.S.  Naval  Forces 

Uirected  towards  improving  signal  detection,  sorting,  classif ication,  identification  and  platform  location 
Active  surveillance  efforts  concentrate  on  radar  image  target  classification 


(U)  BELATEU  ACTIVITIES 


°  In  some  of  the  task  areas,  the  Air  Force  and/or  the  Army  accomplishes  similar  work 

°  Because  mission  requirements  and  flight  profiles  vary  considerably  between  services,  development  objectives  are  not  often 
the  same;  however,  when  they  are  identical,  funding  is  pooled  and  joint  development  projects  are  established 

“  Two  examples  of  this  type  of  project  are: 

“  Development  of  high  speed  analog-to-digital  converters  (with  Air  Force  Avionics  Laboratory) 

“  A  joint  project  with  the  Army  (with  considerable  interest  on  the  part  of  the  Air  Force  also)  in  the  development  and 

demonstration  of  automatic  radar  pattern  recognition,  a  technology  which  offers  considerable  potential  in  the 
increasingly  complex  field  of  classification  and  identification  of  non-cooperative  targets 

(U)  WUKK  PEKFUKMEU  BY 


In-House  -  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Kesearch 
Laboratory,  Washington,  DC;  Naval  Surface  Weapons  Center,  White  Dak,  MD;  Naval  Weapons  Center,  China  Lake,  CA 

industrial  -  AIL  ETON  Corporation,  Long  Island,  NV;  Amherst  Corporation,  Applied  Technology  Division  of  Itek,  Sunnyvale, 
Cubic  Corporation,  San  Diego,  CA;  Electronic  Data  Systems,  Fairfax,  VA;  ESL  Corporation,  Sunnyvale,  CA;  Hazeltine 
Corporation,  Long  Island,  NY;  General  Electric  Company,  Utica,  NY;  Hughes  Aircraft  Company,  El  Segundo,  CA;  Litton 
Industries,  Van  Nuys,  CA;  Louis  Corporation,  KCA/Government  Communications  Systems  Division,  Somerville,  NO;  Teledyne  Ryan 
Corporation,  San  Diego,  CA;  Watkins  Johnson  Corporation,  Boston,  MA;  Westinghouse  Defense  and  Electronic  Systems  Center, 
Baltimore,  MU;  Xerox  Corporation,  Pasadena,  CA 

Academic  -  Georgia  Institute  of  Technology,  Atlanta,  GA 
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(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTUHE  PROGRAMS 


1.  (U)  FY  1981  and  Prior  Accomplishments 

Airborne  Sensor  System  Technology 

1.1  Completed  advanced  Electronic  Support  Measures  system  design  definition 

1.2  Demonstrated  critical  digital  subsystem  technology  for  Low  Band  Electronic  Support  Measure  system 
Signal  Detection  and  Platform  Location 

1.3  Initiated  procurement  of  components  to  build  an  optical  Radio  Frequency  downconverter 

1.4  _ 

Signal  Sorting.  Classification  and  Identification 

1.5  Completed  brassboard  High  Speed  Signal  sorter 

1.6  Conducted  preprocessing  of  acousto-optic  radar  classification  system  data 

1.7  Automation  Radar  Pattern  Recognition  (ARPR)  feature  extractor  transitioned  to  advanced  development 
Electronic  Support  Measures  (ESM) 

1.8  Fabricated  and  tested  a  millimeter  wave  Electronic  Support  Measures  metal -oxide-metal  diode 

1.9  Fabricated  and  tested  a  two  stage  ultra  fast  tunable  microwave  filter 

1.10  Fabricated  a  four  channel  acousto-optic  Interferometer  processor 

1.11  Collected  test  data  from  an  SPS-39  radar  and  a  P-3  aircraft  to  develop  algorithms  to  correlate  radar  and  electronic 
support  measure  (ESM)  data 

Electronic  Countermeasures  (ECM) 

1.12  Developed  and  tested  a  main  lobe  notcher 

1.13  Investigated  spread  spectrum  techniques  for  improved  radar  operation  in  an  Electronic  Countermeasures  environment 
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IV.  Project:  H2-151 
Program  Element!  62712N 

DoO  Mission  Area:  S21  -  Electronics  and  Physical  Sciences 
Kadar  Imaging  Classification 
1.14  Developed  a  adar 

2.  (0)  Fi  1982  Program 


Title:  ^Iti-Purpose  kadio  Frequency  Surveillance 
Title:  Surface/Aerospace  Target  Surveillance 
Budget  Activity:  1  -  technology  Base 


Airborne  Sensor  System  Technology 

2.1  Demonstrate  Low  Band  Electronic  Support  Measures  processor  architecture 

2.2  Complete  Bistatic  radar  software  definition 

Signal  Detection  and  Platform  Location 

2.3  Develop  optical  Radio  Frequency  downconverter  breadboard 

2.4  '  _ 

J 


Signal  Sorting.  Classification  and  Identification 

2.b  Complete  Very  High  Speed  Integrated  Circuit  (VriSlC)  processor  architecture  design 

2.6  Complete  definition  of  optical  processing  architecture 

Electronic  Support  Measures  (ESM) 

2.7  Combine  the  millimeter  wave  Electronic  Support  Measures  and  metal -oxide-metal  diode  with  interferometer  components 
for  test  and  evaluation 

2.8  Combine  the  four  channel  acousto-optic  interferometer  processor,  four  channel  phase  tracking  antennas  and  the 
interferometer  front-end  for  field  test 

2.9  Develop  and  test  radar/Electronic  Support  Measures  correlation  algorithms 

Electronic  Countermeasures  (ECM) 

2.10  Sidelobe  canceller  and  mainlobe  notching  will  pe  investigated  theoretical ly  and  experimentally  to  isolate 
performance-limiting  phenomena  and  instrumentation  deficiencies 
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IV.  Project:  F12-1S1  Title:  ^Iti-Purpose  Radio  Frequency  Surveillance 

Program  Eleinenti  6Z/12H  Title:  Surface/Aerospace  Target  Surveillance 

DoD  Mission  Area:  -  Electronics  and  Physical  Sciences  Uudget  Activity:  1  -  Technology  Base 

Radar  Imaging  Classificaion 

2.11  develop  a  two-dimensional  radar  target  base 

2.12  Fabricate  a  nigh  frame-rate  inverse  synthetic  aperture  radar  (ISAR)  processor 

2.13  Investigate  cross  polarization  techniques  to  reduce  clutter  and  improve  Imaging 


3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

Airborne  Sensor  System  Technology 

3.1  Develop  software  and  build  brassboard  Low  Band  Electronic  Support  Measures  processsor 
Signal  Detection  and  Platform  Location 

3.2  Test  and  evaluate  optical  radio  frequency  downconverter 
Signal  Sorting.  Classification  and  Identification 

3.3  Build  Breadboard  optical  processor  _ 

3.4  j 

Electronic  Support  Measures  (ESM) 

3.5  Build  a  brassboard  millimeter  wave  Electronic  Support  Measures  receiver 

3.6  Fabricate  a  three-stage  ultra-fast-tunable  microwave  filter 


Radar  Imaging  Classification 


IV.  Project:  F12-151  Title:  Multi-Purpose  Radio  Frequency  Surveillance 

Program  Eleioentl  ^^712N  Title;  Surface/Aerospace  Target  Surveillance 

DoD  Mission  Area:  S21  -  Electronics  and  Physical  Sciences  Budget  Activi ty :  1  -  technology  Etase 

Compa-ison  with  FY  1982  Program: 

3.9  Funding  increase  of  approximately  $672  thousand  in  FY  1983  compared  to  FY  1982  is  due  principally  to  refined  cost 
estimates  and  added  emphasis  on  classification  and  identification  techniques 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (U)  Milestones:  Not  applicable. 

6.  (U)  Kesources  (Dollars  in  Thousands] 

Total 

Project  FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

No.  Title  Actual  Estimate  Estimate  Estimate  to  Completion  Cost 

F12-151  Multipurpose  Radio  Frequency  Surveillance  5,920  5,S4<i  6,012  6,579  Continuing  Continuing 
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FY  1983  ROTtE  DESCRIPTIVE  SUMMARY 


Program  Element:  62721N 

Title: 

Command  and 

Control  Technology 

UoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences 

Budget  Activity:  1 

-  Technology 

Base 

(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  in  Thousands) 

Totel 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

KSTSC  FOR  PROGRAM  ELEMENT 

35,581" 

30,5^7 

55,509 

Continuing 

Continuing 

F21-201 

Information  Management 

1,394 

0 

0 

0 

.... 

F21-211 

Command  and  Control  Concept  Assessment 

4,084 

3,701 

3,480 

3,847 

Continuing 

Continuing 

F21.221 

Acoustic  Communications 

825 

775 

700 

797 

Continuing 

Continuing 

F21-222 

Radio  Frequency  Communications 

9,379 

8,690 

9,835 

11,497 

Continuing 

Continuing 

F21.223 

Optical /IR/UV  Communications 

-0- 

500 

500 

564 

Reinstated 

Continuing 

F21-224 

Ship  Internal  Communications 

340 

340 

340 

400 

Continuing 

Continuing 

F21.231 

Navigation  Sensor  'echnology 

0 

345 

1,194 

1,408 

Continuing 

Continuing 

F21-232 

Navigation  System  i echnology 

1,197 

2,050 

1,350 

1,485 

Continuing 

Co' tinuing 

F21-233 

Navigation  Technology  (SHAD) 

87 

1,231 

855 

400 

Continuing 

Continuing 

F21-234 

Inertial  Navigation 

765 

815 

830 

835 

Continuing 

Continuing 

F21.235 

Aircraft  Navigation  System  Technology 

1,130 

1,121 

1,348 

1,405 

F21-241 

Information  Processing 

10,104 

2,973 

3,050 

3,311 

Continuing 

Continuing 

F21-242 

Infonnation  Management,  Assessment  S  Display 

3,380 

3,560 

4,285 

6,093 

Continuing 

Continuing 

F21-243 

Software  Technology 

229 

1,740 

1,490 

1,900 

Continuing 

Continuing 

F21-244 

Information  Assessment 

817 

0 

0 

0 

Continuing 

Continuing 

F21-245 

Battlefield  Command  i  Control 

1,650 

1,320 

1,320 

1,667 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  HISSION  NEED 

“  Information  timeliness  for  decision  making  necessitates  technology  development  for  efficient  transmission/dissemination, 
processing/correlation  of  sensor  data/lnformatlon 

”  Develops  and  demonstrates  nex  technologies  for  Navy  command  and  control  and  evaluates  these  techniques  through  system 
design,  test,  and  simulation 

(U)  BASIS  FOR  FY  1983  RDTtE  REQUEST 


Initiated  new  technology  developments  In  the  areas  of  artificial  Intelligence  and  stellar  navigation 
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Proqram  Element:  62721N  Title:  Comand  and  Control  Technolojiy 

DoD  Mission  Area:  iii  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

®  Initiated  planning  efforts  for  testing  and  evaluating  the  S-1  computer  development 

“  Adjustments  and  refined  cost  estimates  were  iinplemented  between  projects  which  are  characteristic  of  exploratory 

development 

°  As  this  is  a  continuing  program,  the  above  funding  profile  includes  oi't  year  escalation  and  encompasses  all  wort  or 

development  phases  now  planned  or  anticipated  through  FV  1984  only 

(U)  COMPARISON  MITH  FY  1982  DESCRIPTIVE  SUMMARY  (Dollars  in  Thousands) 

°  The  changes  between  the  funding  profile  shown  in  the  FT  1982  Descriptive  Summary  and  that  shoiwi  in  this  Descriptive 

Summary  (>94  in  FY  1981,  -  1721  in  FY  1982  and  -  1409  in  FY  1983)  are  the  result  of  refined  cost  estimates  including 

escalation  indices,  application  of  a  Navywide  budget  reduction  and  in  FY  1932  a  Congressional  reduction.  Internal 
program  changes  result  from  a  redefinition  of  projects,  project  numbers,  and  project  titles  thereby  causing 
redistribution  of  funding 

*  The  S-1  program  contained  in  project  F21-241  was  scaled  down  to  include  initiation  of  test  and  evaluation  plans/program 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY 

Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TUnr  FOR  PROGRAM  ELEMENT 

wrnr 

35,475  ■ 

30,'5d2 

■3T7535~ 

Continuing 

Continuing 

F2 1-201 

Information  Management 

1,672 

1,075 

2,437 

2,780 

Continuing 

Continuing 

F21-202 

Information  Processing  and  Display 

1,230 

1,130 

1,495 

1,700 

Continuing 

Continuing 

F2 1-203 

US  Marine  Corps  Command  Control  Technology 

1,435 

1,650 

1,696 

1,780 

Continuing 

Continuing 

F21-211 

Systems  Investigations 

2,747 

2,715 

3,170 

3,500 

Continuing 

Continuing 

F21-221 

Acoustic  Communications 

800 

825 

325 

0 

Continuing 

Continuing 

F21-222 

Electromagnetic  Communications 

9,391 

10,040 

10,540 

10,970 

Continuing 

Continuing 

F21-224 

Internal  Communications 

320 

340 

350 

400 

Continuing 

Continuing 

F21-232 

Radio  Frequency  (RF)  Navigation 

200 

420 

275 

0 

Continuing 

Continuing 

F21-233 

Optical/Infra  Red/Ultra  Violet  Navigation 

761 

0 

0 

0 

Terminated 

Terminated 

F21-234 

Inertial  Navigation 

997 

987 

750 

800 

Continuing 

Continuing 

F21-235 

Miscellaneous  Navigation  Technology 

2,091 

2,123 

2,230 

2,556 

Continuing 

Continuing 

F21-241 

Information  Transformation 

3,951 

12,620 

5,760 

6,000 

Continuing 

Continuing 

F21-242 

Information  Storage  and  Retrieval 

760 

0 

0 

0 

Completed 

Completed 

F21-243 

Display  Technology 

204 

230 

459 

0 

Continuing 

Continuing 

F21-244 

Information  Assessment 

1,214 

1,320 

1,395 

1,500 

Continuing 

Continuing 
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1.  ‘Program  Element:  62721N  Title:  Command  and  Control  Technology 

OoO  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

(U)  DETAILED  BACKGROUND  ANU  DESCRIPTION 


°  Encompasses  the  exploratory  development  in  support  of  Navy  command  and  control  systems  uhich  acquire,  process,  and 

disseminate  information  required  by  a  commander  in  planning,  directing,  and  controlling  operations 
°  Advances  several  communication  technologies  including  underwater,  electromagnetic,  optical,  wire,  and  others  for 

information  transfer;  acoustic,  radio  frequency,  geophysical,  inertial,  and  other  navigational  technology;  information 
processing,  including  information  transformation,  storage,  retrieval,  and  display  technology  for  ships,  submarines, 
aircraft,  and  shore  activities 

(U)  BELATED  ACTIVITIES 

°  Efforts  in  this  element  which  are  related  to  those  of  other  Services  and  agencies  are  coordinated  by  the  Under  Secretary  of 
Defense  for  Research  and  Engineering,  Assistant  Secretary  of  the  Navy  (Research,  Engineering,  and  Systems),  Joint  Service 
Project  Offices,  Technical  Area  Description,  Joint  Service/Industry  symposia,  circulation  of  reports  of  Joint  Service 
interest,  and  informal  liaison  between  program  managers  of  the  Naval  Material  Command,  Ariny  Material  Command,  Defense 
Advanced  Research  Projects  Agency,  and  Air  Force  Systems  Command 

°  Program  Elements  62711N,  Undersea  Target  Surveillance,  and  62759N,  Ocean  and  Atmospheric  Support  Technology,  provide  the 
technology  base  in  transducers  and  propagation  in  support  of  communications 
°  Program  Element  62762N,  Electronic  Device  Technology,  provides  the  device  technology  base  from  which  the  program  draws 

°  Program  Element  62712N,  Surface  and  Aerospace  Target  Surveillance,  provides  sensor  information  needed  to  update  data  bases 


*  Roman  nuiaeral  I.  identifies  the  numbered  items  in  paragraphs  1.,  2.  and  3.  below  as  belonging  to  the  Program  Element  PEDS,  e.g., 
1.1.1  refers  to  the  1st  item  in  paragraph  1.  of  the  Program  Element  PEDS.  Similarly  a  Roman  numeral  II,  III,  ...  etc.  will  be  used 
in  front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEDS,  e.g.,  II. 1,1  refers  to  the  1st  item  in  paragraph  1.  of  the 
1st  Project  PEO  for  this  P.E. 
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I.  ‘Program  Element:  6272IN  Title:  Command  and  Control  Technology 

UoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

(U)  WORK  PERFORMED  BY 


In-House  -  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Air  Test  Center,  Patuxent  River,  MD;  Naval  Avionics 
Facility,  Indianapolis,  IN;  Naval  Ocean  Systems  Center,  San  Uiego,  CA;  Naval  Research  Laboratory,  Washington,  DC;  Naval 
Underwater  Systems  Center,  Newport,  RI 

Industrial  -  AIL,  Long  Island,  NY;  AMETEK,  Hatfield,  PA;  Bell  Aerospace  Corporation,  Buffalo,  NY;  Boeing  Aircraft  and 
Aerospace,  Seattle,  WA;  Draper  Laboratories,  Cambridge,  MA;  GTE  Sylvania,  Mt.  View,  CA;  Hughes  Research  Laboratory,  Malibu, 
CA;  IT'*'  Corporation,  Nutley,  NJ;  McOonnel  I-Oouglas  Corporation,  St.  Louis,  MO;  Negatek  Corporation,  San  Diego,  CA;  Pacific 
Sierra  Research,  Los  Angeles,  CA;  Raven  Industries,  Sioux  Falls,  SO;  Raytheon  Company,  Bedford,  MA;  RCA,  Camden,  NJ;  Semcor 
Corporation,  Cherry  Hill,  NJ;  Telephonies,  Huntington,  Long  Island,  NY;  Texas  Instruments,  Dallas,  TX;  UNIVAC,  St.  Paul, 
MN;  Westinghouse  Electric  Corporation,  Baltimore,  NO;  International  Business  Machines,  Owego,  NY;  Emerson  Corporation,  St. 
Louis,  MO;  Singer-Kearrfott,  Little  Falls,  NJ;  Litton  Guidance  and  Control  Division,  Woodland  Hills,  CA;  Honeywell, 
Minneapolis,  MN;  Hazeltine,  Long  Island,  NY 

Academic  -  Information  Sciences  Institute,  Rio  Del  Ray,  CA;  Ohio  State  University,  Columbus,  OH;  Stanford  Research 
Institute,  Menlo  Park,  CA;  University  of  California,  Lawrence  Livermore  Laboratory,  Livermore,  CA;  University  of 
Pennsylvania,  Philadelphia,  PA;  Georgia  Tech  University,  Atlanta,  GA;  Carnegie  Mellon  University,  Pittsburgh,  PA;  Software 
Options,  Cambridge,  MA 


(U)  PROGRAM  ACCOMPLISHMENTS  AMU  FUTURE  PROGRAMS 
I.  iOl  FY  1981  and  Prior  Accomplishments 


Command  and  Control 

1.1  Capabilities  of  the  Advanced  Command  Control  Architecture  Testbed  were  continued  for  use  by  CINCPACFLT  in  wargaming 
and  employed  extensively  in  the  evaluation  of  command  and  control  technologies 

1.2  System  design  for  distributed  data  base  management  system  (DBMS)  has  been  completed  and  reviewed  and  the  approach  was 
developed  for  Implementing  the  languages  and  component  architectures  of  a  centralized  ADAPLEX  data  base  management 
system 

1.3  Two  generations  of  the  Structured  Computer-Aided  Logic  Design  (SCALD)  System  in  the  design  and  construction  of  the 
MARK  II-A  computer  have  been  developed 

1.4  Implementation  of  design  In  both  uniprocessor  and  a  full-scale  multiprocessor  system,  ultimately  containing  16  of  the 
uniprocessors.  Is  proceeding 
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1.  ‘Program  Element;  63721N  Title:  Command  and  Control  Technology 

UoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity;  1  -  Technology  Base 

1.5  Visual  Information  Evaluation  System  (VIEW)  was  transferred  from  the  POP  11/70  to  a  VAX  11/780  to  assist  in 

extensions  for  multiple  user  access;  a  joint  DARPA/Navy  effort  was  developed  for  continuing  Visual  Information 
Evaluation  System  development 

Communications  and  Networking 

1.6  Developed  feasibility  model  of  frequency  happing  modem  for  the  AN/ARC-182  VHF/OHF  radio 

1.7  Delivered  feasibility  model  of  an  HF  spread  spectrum  anti-jam  and  low  probability  intercept  airborne  radio 

1.8  In  joint  effort  with  OARPA,  successfully  completed  at-sea  tests  of  a  blue-green  optical  submarine  communications 

system 

1.9  Designed  and  built  an  aircraft  L-band,  multifunction,  adaptive  antenna  array  capable  of  beamforming  and  null _steerin^ 
which  provides  the  capability  to  increase  the  Joint  Tactical  Information  Distribution  System  antijam  margin 

for  testing  in  FT  1982 


2.  (U)  FY  1982  Program 

Commuhi cations  and  Networking 

2.1  Determine  feasibility  of  utilizing  distributed  processing  in  command  system  functions 

2.2  Plan  and  conduct  tests  for  a  shore-to-submarine  ev^tluation  of  acoustic  communications 

Command  and  Control 

2.3  Initiate  an  artificial  intelligence  baseline  program  responsive  to  Navy's  command  and  control  problems 

2.4  Continue  antisubmarine  warfare  capabilities  in  combat  systems  through  the  use  of  simulations  to  identify 

sensitivities  ^  ^ 

2.5  Complete  test  design  and  eva1uate_  i  navigation  in  long-range  weapon  systems 

2.6  Complete  development  of  MARK  II-A  multi -processor  for  the  S-i  project;  investigate  the  applications  of  the  S-1 
processor  to  Navy  embedded  computer  systems;  initiate  and  develop  a  Navy  tests  and  evaluation  plan  for  the  Mark  II-A 
uniprocessor  and  multi-processor 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

Communications  and  Networking 


I.  ‘Program  Element 
UoD  Mission  Area: 

3.1  Investigate  the  problems  of  security,  privacy,  availability,  gateway  to  other  systems,  protocols,  and  interfaces  for 
a  Navy  Command  Center  network 

3.2  Apply  ad^nced  data  bise  networking  concepts  to  combat  systems  for  ships,  aircraft,  and  Marine  Corps  Centers 

3.3  Evaluate'  _  aircraft-to-carrier  communications  link 

3.4  Develop  a  low  cost,  extremely  high  frequency  communications  capability  with  passive  antenna  steering 

3.5  Design  and  fabricate  a  modular  multimode  communications  buoy 

3.6  Develop  modular  radio  frequency  components  for  use  in  an  integrated  modular  aircraft  communication  system 

3.7  Develop  the  adaptive  broadband  aircraft  antennas  to  operate  with  a  jnodular  concept 

Command  and  Control 

3.8  Design  natural  language  processing  capability  for  preparing  messages 

3.9  Develop  an  operational  type  data  base  management  system 

3.10  Apply  artificial  intelligence  technologies  to  situation  assessment,  information  management,  and  user  interfaces 

3.11  Determine  the  feasibility  of  using  a  minicomputer  for  processing  in  an  experimental  Advanced  Submarine  Command  System 

3.12  Complete  work  on  a  secure  air  traffic  control  system  for  the  Marine  Corps 

3.13  Evaluate  new  memory  technology  for  application  to  military  aircraft 

3.14  Continue  development  of  the  S-1  program  with  principal  emphasis  on  evaluations  of  the  processor  in  Navy  systems 


:  62721N 

521  -  Electronic  and  Physical  Sciences 


Title:  Command  and  Control  Technology 
Budget  Activity:  1  -  Technology  Base 


Changes  from  FY  1982  to  FY  1983 


3.15  The  changes  between  tne  FY  1982  and  FY  1983  (+$1,416  +  4.8X)  are  primarily  due  to  increased  spending  in  the  essential 
area  of  radio  frequency  communications.  Other  changes  are  minor  refined  costs  estimates  for  escalation. 


4. 


Program  to  Completion: 


This  is  a  continuing  program. 


5.  (U)  Milestones:  Not  applicable. 
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Project:  F21-222 
rail  Elementl  62721N 

*1ission  Area:  Hi  -  Electronic  and  Physical  Sciences 
UETAILED  SAtKGROUNO  AND  DESCRIPTION 


Titte:  Ra«11o  Frequency  ComTiunications 
Title:  rpinnand  and  (Control  Tecftnolotiy 
Budget  Activity:  1  -  technology  Base 


Develops  advances  in  the  technology  base  ivhich  can  be  applied  to  improving  the  canmunications  capability  of  the  Navy  and 
Marine  Corps 

Areas  of  emphasis  include  overt,  jam  resistant,  and  low  probability  of  intercept  techniques;  increased  reliability, 
interoperability,  maintainability,  and  af fordabi I ity ;  minimiting  the  impact  of  communications  requirements  on  platform 
speed,  depth  (submarine  only),  and  maneuverability;  increased  capacity  through  adaptive  modem  and  compression  techniques; 
and  the  reduction  of  volume  and  weight  of  communications  systems 


RELATED  ACTIVITIES 

“  Interservice  coordination  is  effected  through  the  Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering, 
and  by  Joint  Service/Industry  symposia,  conferences,  workshops,  and  informal  direct  liaison  between  program  managers 
within  the  Naval  Material  Command,  the  Army  Material  Command,  Defense  Advanced  Research  Projects  Agency,  the  Air  Force 
Systems  Command,  and  the  Marine  Corps  Development  and  Education  Coinnand 


WORK  PERFORMED  BY 


"  In-House  -  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda,  MO;  ECOM,  Ft.  Monmouth,  NJ;  Naval  Air 
Development  Center,  Warminster,  PA;  Naval  Electronic  Systems  Test  and  Evaluation  Detachment,  St.  Inigoes,  MD;  Naval  Ocean 
Systems  Center,  San  Diego,  CA;  Naval  Research  Laboratory,  Washington,  DC 

°  Industrial  -  American  Electronics  Laboratories,  Inc.,  Colman,  PA;  AMETAK,  Hatfield,  PA;  E-Systems,  Falls  Church,  VA;  GTE 
Sylvaniai  Mt,  View,  CA;  ITT  Cable  Hydrospace,  San  Diego,  CA;  ITT  Electro-Optics  Products  Division,  Roanoke,  VA;  MARR, 
Inc.,  Rockville,  MD;  Megatek  Corporation,  San  Diego,  CA;  Pacific  Sierra  Research,  Los  Angeles,  CA;  Raven  Industries, 
Sioux  Falls,  SO;  SHE  Corporation,  San  Diego,  CA;  Westinghouse  Electric  Corporation,  Baltimore,  MO,  Harris  Corp., 
Melbourne,  FL;  General  Dynamics  Corp.,  San  Diego,  CA;  Hughes  Aircraft  Corp.,  Fullerton,  CA;  Rockwell  Collins  Division, 
Cedar  Rapids,  lA;  Power  Hybrids,  Los  Angeles,  CA;  riazeltine  Corp.,  Long  Island,  NY;  CALSPAN,  Buffalo,  NY;  Sperry  Univac, 
Salt  Lake  City,  UT 

"  Academic  -  None 

PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 


(V)  FY  1981  and  Prior  Accomplishments 


II.  Project:  F21-222 
Proyram  Eleinentl  62721N 

UoO  Mission  Area:  521  -  Electronic  and  Physical  Sciences 


Title:  Radio  frequency  Conmunications 
Title:  Comnand  and  Control  Technology 
Budget  Activity:  1  -  Technology  Base 


1.1  Feasibility  Models  for  digitally  processing  current  Navy  narrow  band  signals  in  the  UHF/VHF  bands  have  been 
developed 

1.2  Wideband  frequency  division  multiplex  system  for  distribution  of  intermediate  frequencies  has  been  completed 

1.3  Completed  inechanical  design  of  a  multimode  trailing  wire  antenna,  with  cable  ready  for  test  and  evaluation 

1.4  Fabricated  expendable  buoy  and  completed  an  at-sea  evaluation  of  this  buoy  model 

1.5  Successfully  completed  a  ship  launch  and  deployment  experiment! 


1.6  Lab  testing  and  interoperability  of  the  WSC-3  radio  for  use  in  the  Mobile  Access  Terminal  was  successfully 

completed  ^  r- 

1.7  ^antenna  for  submarine  ^application  has  been  completed 

2.  (U)  FY  1982  Program 

2.1  Test  the  HF  anti  Jam-Low  Probability  of  Intercept  system  developed  in  FY  1981 

2.2  At  sea  tests  '  s  evaluate  the  use  of  the  WSC-3  radio  as  a  part  of  the  Mobile  Access  Terminal  (Defense  Advanced 

Research  Pri’' ■  ■.ts  Agency  development)  to  be  completed 

2.3  Develop  networking  techniques  aimed  at  automating  coninunication  networks  to  achieve  dynamic  circuit  allocation 

2.4  Integrate  the  buoy  and  electronics  together  with  a  new  armored  fiber  optic  tow  cable  and  winch,  and  conduct  tests  on 
launching,  towing,  and  control  of  electronics 

2.5  Build  feasibility  model  of  wideband  digital  processor  for  demodulation  of  Joint  Tactical  Information  Distribution 

System  (JTIDS),  Global  Positioning  System  (GPS),  Identification  Friend  or  Foe  (IFF)  and  Tactical  Air  Navigation 

(TACAN)  signaj_s 

2.6  Complete  the  _  adaptive  array  for  JTIDS  and  initiate  testing 

3.  (0)  FY  1983  and  FY  1984  Planned  Programs 

3.1  Initiate  adaptive  frequency  and  power  control  techniques  to  improve  towed  buoy  and  high  frequency  surface  wave 
communications 

3.2  Identify,  test,  and  evaluate  optical  components  to  develop  prototype  receiver  for  a  range  of  applications 

3.3  Continue  efforts  in  broadband  covert  communications 

3.4  Continue  exploratory  development  work  on  an  antijam  modem  and  adaptive  antenna  for  aircraft  communications 

3.5  Develop  a  hybrid  radio  frequency  receiver  front  end  for  modular  radio  design 

3.6  Continue  Packet  Radio  (Mobile  Access  Terminal)  for  shipboard  application 

3.7  Continue  development  of  a  wideband  buss  architecture  for  aircraft 
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11,  Project:  F2 1-222 
Program  Element!  527?1N 

OoO  Mission  Area:  521  -  Electronic  and  Physical  Sciences 


Title:  lUdio  Frequency  ComBunications 
Title:  Command  and  Control  Technology 
Budget  Activity:  1  -  Technotoqy  Base 


3.8  Develop  speech  recognition  techniques  for  constraints  of  an  aircraft  interior 
Comparison  with  FY  1982  Program: 

3.9  The  funding  chages  reflected  in  this  project  are  minor  and  are  due  to  cost  escalation  and  program  expansion 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program. 


5.  (U)  Milestones:  Not  applicable. 


6.  (U)  Resources  (Dollars  in  Thousands) 

Project 

No.  Title 

F 21 -2*22  Radio  Frequency  Comnunications 


Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Cost 

“7737?  “57550^  —97535“  117497“  ConITHuTSg -  Contlnufng 
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FY  1983  RDTSE  DESCRIPTIVE  SUMMARY 

Program  Element:  62734N  Title:  Countermeasures  Technology 

OoO  Mission  Area:  5ZI  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 


RESOURCES  (PROJECT  LISTING) 


(Dollars  in  Thousands) 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTW:  FOR  PROGRAM  ELEMENT 

25.036 

27.931' 

29;ro' 

317507“ 

Continuing 

Continuing 

F34-3U 

(Classified  Project) 

1,782 

4,280 

3,435 

4,695 

Continuing 

Continuing 

F 34-371 

Acoustic/Torpedo  Countermeasures 

2,056 

2,266 

2,445 

2,580 

Continuing 

Continuing 

F34-372 

Electronic  Warfare 

7,874 

8,293 

8,751 

9,219 

Continuing 

Continuing 

F34-373 

Explosive  Ordnance  Oisposal  Equipment/Technology 

1,641 

1,480 

1,480 

1,584 

Continuing 

Continuing 

F34-374 

Satellite  Countermeasures  and  Defense 

830 

1,371 

1,870 

1,875 

Continuing 

Continuing 

F 34-375 

Optical/ Infrared/Ultraviolet  Countermeasures 

1,193 

1,885 

2,220 

2,430 

Continuing 

Continuing 

F34-376 

Mine  Countermeasures 

6,979 

6,918 

7,485 

7,590 

Continuing 

Continuing 

F 34-377 

Special  Warfare  Technology 

200 

200 

214 

Continuing 

Continuing 

F34-384 

Nuclear  Warfare  Vulnerability  and  Hardening 

781 

* 

* 

* 

t 

* 

F34-388 

High  Power  Microwave 

600 

** 

** 

** 

** 

F34-393 

USMC  Land  Mine  Countermeasures 

1.300 

1,238 

1,258 

1,320 

Continuing 

Continuing 

*  Transferred  to  Program  Element  62764N 
**  Transferred  to  Program  Element  62768N 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEEP 

**  Supports  the  development  of  effective  fleet  countermeasures  for  use  against  hostile  systems  designed  for: 


Surveillance 

Command/Control/Commun (cations  (C^) 
Target  acquisition 
Weapon  guidance 
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Program  Element:  62734N  Title:  Countermeasures  Technology 

OoO  Mission  Area:  5^1  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

°  Objectives  comprise  operational  deception  for  precombat  and  combat  operations;  a  dilution  of  force  that  the  hostile 

command  can  apply  by  use  of  long  range  decoys,  emplaced  tveapon  neutralization,  advanced  covert  countermeasures,  jamming 
applied  over  the  entire  combat  area;  and  forceful  jamming  of  enemy  sensors  and  control  circuits  during  combat  operations 
°  Investigates  the  acoustic,  electromagnetic,  and  optical  spectra  as  well  as  the  operational  environments  of  surface, 
subsurface,  and  aerospace  warfare 


There  Is  rapid  growth  In  Soviet  Ocean  Surveillance,  in  aggressive  Soviet  tactics  In  open-ocean  areas,  and  In  Soviet 
operational  capabilities  for  aerospace,  surface,  and  subsurface  warfare,  thus  necessitating  a  vigorous  countermeasures 
program  effort  toward  providing  the  wherewithal  other  than  that  provided  under  other  technological  subareas  to  defeat 
enemy  vehicles,  weapons,  surveillance  systems,  and  command  and  control  systems 

Such  a  countermeasures  program  depends  upon  advancing  the  pertinent  technology  bases  and  exploiting  them  to  develop  the 
techniques  and  systems  which  will  Inject  greater  delays  and  uncertainties  Into  enemy  command/control/communications, 
reduce  the  effectiveness  of  their  weapon  systems,  and  exploit  opportunities  for  technical /tactical  surprises 
The  Increase  In  FY  1983  funding  over  that  for  FY  1982  Is  due  to  escalation  and  other  refinements  in  cost  estimates  which 
are  characteristic  of  the  exploratory  development  budget  review 

As  this  Is  a  continuing  program,  the  above  funding  profile  Includes  out  year  escalation  and  encompasses  alt  work  or 
development  phases  now  planned  or  anticipated  through  FY  1984 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUHMAKY  (Dollars  In  Thousands) 


The  changes  between  the  funding  profile  shown  In  the  FY  1982  Descriptive  Summary  and  that  shown  In  this  Descriptive  Summary 
(-$798  In  FY  1981,  +$50  1n  FY  1982,  and  -$1,176  In  FY  1983)  are  due  primarily  to  transitions  to  advanced  development  and 
redirected  efforts  within  Countermeasures  projects  in  FY  1982  and  out-years,  and  escalation  reductions  pursuant  to  revised 
fiscal  policy 

In  order  to  enhance  fiscal  and  technical  management,  the  following  project  realignments  were  instituted: 


F34-311  established  to  provide  positive  management  of  Classified  Project  funding 

F34-375  instituted  as  separate  project  to  reflect  a  major  emphasis  In  Electro-Optical/Infrared/Ultraviolet 
Countermeasures 

F34-377  established  to  reflect  emphasis  on  upgrade  of  Underwater  Demolition  Team/Special  Warfare  Technology 
F34-393  is  continuation  of  FY  1981  F34-300  (USMC  Land  Mine  Countermeasures) 
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Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

tow:  for  program  element 

rs.;3i 

757534“ 

777331“ 

337323" 

Continuing 

Continuing 

F34-300 

USMC  Land  Mine  Countermeasures 

640 

1,860 

2,000 

2,440 

Continuing 

Continuing 

F34-371 

Undersea  Target  Countermeasures  and  Deception 

7,457 

9,295 

10,325 

11,250 

Continuing 

Continuing 

F34-372 

Aerospace/Surface  Target  Countermeasures  and 
Deception 

12,357 

10,808 

12,110 

12,680 

Continuing 

Continuing 

F34-373 

Underwater  Demolition  Team/Explosive  Ordnance 
Disposal  Equipment  and  Techniques 

1,946 

1,680 

2,596 

2,750 

Continuing 

Continuing 

F34-374 

Satellite  Countermeasures  and  Defenses 

2,331 

781 

850 

1,200 

Continuing 

Continuing 

F  34- 384 

Nuclear  Warfare  Vulnerability  and  Hardening 

1,000 

800 

* 

* 

• 

* 

F 34- 388 

High  Power  Microwaves 

0 

610 

♦  ♦ 

*» 

** 

** 

•  Transferred  to  Program  Element  62764N 
**  Transferred  to  Program  Element  6276SN 

(U)  OTHER  APPROPHIATIONS  FUNDS:  None 
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I,  •Program  Element:  62734W  Title:  Countermeasures  Technology 

OoD  Mission  Area:  b21  -  Electronic  and  Physical  Sciences  Budget  Activity;  1  -  Technology  Base 

(0)  DETAILEU  BACKGROUWO  AND  DESCRIPTION 


°  Provide  advances  in  technologies  supporting  the  development  of  new  and  improved  countermeasures  systems 

°  These  advances  provide  greater  effectiveness  in  the  deception  of  hostile  surveillance  and  command/control /communications 

capabilities  during  precombat  operations;  in  the  dilution  of  the  enemy  force  by  use  of  both  long  range  and  short  range 
deception,  decoys,  and  jammers  over  the  combat  areas;  and  in  the  deception,  jamming,  and  destruction  of  enenty  sensors  or 
weapons  guidance  control  circuitry  during  combat  actions 

°  Programs  to  provide  such  technology  are  underway  in  the  acoustic  and  electromagnetic  spectra  including  radio-frequency, 
infrared,  visual,  and  ultra  violet 

°  The  technology  ranges  from  operational  deception  and  electromagnetic  countermeasures  to  acoustic  countermeasures  and  mine- 
detection/ini  ne-sweep1  ng 

°  Explosive  ordnance  disposal  technology  is  also  funded  in  this  element 
o  1 


(U)  RELATEO  ACTIVITIES 


Information  is  disseminated  through  routine  planning  documents,  professional  seminars  and  publications,  exchange  of  Interim 
and  final  development  reports,  and  dissemination  of  scientific  and  technical  intelligence  data  from  Central  Intelligence 
Agency,  Defense  Intelligence  Agency,  Naval  Intelligence  Center,  foreign  Scientific  and  Technical  Intelligence  Center  of  the 
Department  of  the  Army,  and  Foreign  Technology  Division  of  the  Air  Force  Systems  Comnand 

Exploratory  Development  technologies  resulting  from  work  under  Program  Elements  62633N  Undersea  Warfare  Weaponry 
Technology;  627UN,  Undersea  Target  Surveillance  Technology;  62712N,  Surface/Aerospace  Target  Surveillance  Technology; 
62721N,  Command/Control  Technology;  62761N,  Materials  Technology;  62762N,  Electronic  Device  Technology  are  exploited 
vigorously,  not  only  for  the  basic  technological  advances  which  may  be  useful  in  future  countermeasures  systems,  but  also 
to  project  future  hostile  radars,  communications,  and  weapon  guidance  systems  which  our  countermeasure  systems  will  be 
required  to  deceive,  jam,  or  neutralize 


•  Roman  numeral  I.  identifies  the  numbered  items  in  paragraphs  1.,  2.,  and  3.  below  as  belonging  to  the  Program  Element  PEDS  e.g., 
1.1.1  refers  to  the  first  item  in  paragraph  1.  of  the  Program  Element  PEDS.  Similarly,  a  Roman  numeral  II,  III,  etc.  will  be  used 
in  front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEDS  e.g.,  II. 1.1  refers  to  the  first  item  in  paragraph  1  of  the 
first  Project  PEDS  for  this  Program  Element. 
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I.  'Program  Element:  62734N  Title:  Countermeasures  Technology 

DoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

°  Office  of  Naval  Technology  management  assures  coordination  by  conducting  their  own  technical /management  reviews,  and  by 
participation  in/monitorlng  technical  advisory  groups  consisting  of  tri -service/other  government  agencies  (e.g.,  DARPA), 
Tri-service  committees,  program  reviews  by  the  Assistant  Secretary  of  the  Navy  (Research,  Engineering  and  Systems),  and  the 
apportionment  review  by  the  Under  Secretary  of  Defense  for  Research  and  Engineering 

(U)  WORK  PERFORMED  BY 


°  In-House  -  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda,  HD;  Naval  Air  Development  Center, 
Uarminster,  PA;  Naval  Coastal  Systems  Center,  Panama  City,  FL;  Naval  Explosive  Ordnance  Disposal  Center,  Indian  Head,  MD; 

Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Surface  Weapons  Center, 

Dahlgren,  VA  and  White  Oak  Laboratory,  Silver  Spring,  MO;  Naval  Weapons  Center,  China  Lake,  CA;  Pacific  Missile  Test 
Center,  Pt.  Mugu,  CA;  Naval  Underwater  Systems  Center,  Newport,  RI  and  New  London  Laboratory,  New  London,  CT 
°  Industrial  -  Integrated  Systems  Corporation,  Santa  Monica,  CA;  ITL  Research,  Los  Angeles,  CA;  Hughes  Aircraft  Corp,, 

FuT lerton,  CA;  ITT,  Van  Nuys,  CA;  Lockheed  Missiles  and  Space  Corporation,  Sunnyvale,  CA;  MANTECH  International, 
Washington,  UC;  Norden  Division  of  United  Aircraft  Corporation,  East  Hartford,  CT;  Planning  Systems,  Inc.,  McLean,  VA;  RCA, 
Burlington,  MA;  Raytheon  Corporation,  Waltham,  MA,  and  Goleta,  CA;  TRACOR,  Austin,  TX;  Sanders  Associates,  Nashua,  NH; 
Si nger-Li bra scope,  Slendale,  CA;  Stanford  Research  Institute,  Menlo  Park,  CA;  Systems  Control  Technology,  Inc.,  Palo  Alto, 
CA;  Texas  Instrument  Co.,  Dallas,  TX;  Watkins  Johnson  Co.,  Palo  Alto,  CA;  Westinghouse,  Baltimore,  MD 
“  Academic  -  Applied  Research  Laboratory,  University  of  Texas,  Austin,  TX;  Applied  Research  Laboratory  of  Pennsylvania 

State  University,  State  College,  PA 

(U)  PROSRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

I.  (U)  FY  1981  and  Prior  Accomplishments 

Electronic  Warfare 

1.1  _ Expendable  Jammer  transitioned  to  advanced/engineering  development 

1.2  ‘Seneric  Infrared  Jam  Codes  transitioned  to  advanced  development  in  the  AN/ALQ-XX  jammer  for  use  on  helicopters  to 

counter  ;u1ded  threats 

1.3  TNe  _  j  Signature  program  transitioned  to  advanced  development  and  will  provide  the  technology  to  enable  missile 

threat  warning  systems!  _ 

1.4  Integrated  Tactical  tTectronic  Warfare  System  (ITEWS)  transitioned  to  advanced  development  to  provide  solid-state 
Integrated  on-board  aircraft  electronic  warfare  systems.  It  is  anticipated  that  the  Integrated  Tactical  Electronic 
Warfare  System  will  be  the  next  major  advanced  development  airborne  electronic  warfare  thrust 
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1.  ‘Program  Element:  62734N  Title:  Countermeasures  Technology 

OoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  I  -  Technology  Base 

1.5  Outlaw  Indian  absorptive  material  developed  under  this  program  was  transferred  to  the  Naval  Air  Systems  Command  and 

Naval  Electxpnics  Systems  Command  advanced  development,  and  to  the  U.S.  Army  and  USNC  as  a  countermeasure  _ 

1.6  _The  technology  acquired  In  the  Advanced  Weapons  Management  System  (AUHS)  transitioned  to  Advanced  Development  in  the 

Transmitter  and  Acquisition  Receivers  for  the  EA-6B  Advanced  Capability  program 

1.7  'TTillimeCer  Wavelength  technology  developed  in  this  project  area  transitioned  to  advanced  development  of  the  tri¬ 

service  Millimeter  _ Threat  Warning  Receiver 

1.8  The  solid  state  amj^ifier,  gallium  arsenide  (GaAs)  high  speed  processing,  automated  data  processing,  and  response 

techniques  technologies  developed  in  this  project  greatly  enhanced  the  Integrated  Tactical  Electronic  Warfare  System 
(ITEWS)  and  made  transition  of  that  system  to  Advanced  Development  possible 

1.9  Chaffs  and  decoys^ 

have  been  demonstrated 

1.10  Established  a  data  base  for  countermeasures  against  enemy  command,  control,  and  guidance  systems  and  monopulse  radar 
and  other  advanced  electronic  counter-countermeasure  features  in  missile  seekers 

1.11  Millimeter  wave  electronic  countermeasure  system  technology  development  is  evolving  rapidly 

1.12  Continued  technology  deveXopment  for  Gyrotron  radio  frequency  gower  amplifiers  for  super  power  electronic 

countermeasure  transmitters^  1 

1.13  Successfully  demonstrated  technology'  Jvia  the  Target  Selection  Confusion  Offboard 

Decoy  (TSCO)  for  Anti-Ship  missile  defense  (ASMD) 

1.14  Acquired  and  installed  a  |  radar  to  facilitate  radar  cross-section  measurements  for  enhanced  countermeasures 

development 

1.15  A  one-half  scale  version  of  the  Long  Duration  Expendable  Decoy  Vehicle  (LOOEO)  has  been  successfully  flown  and  work 
has  begun  on  a  scale  model.  Long  D)j|-ation  Expendable  Decoy  Vehicle  will  be  capable  of  carrying  electronic 
decoy  payloads 

1.16  Completed  a  five-year  development  plan  for  Command,  Control  and  Communications  (C^)  Countermeasures  to  ensure  a 
logical  technology  development  path 

Mine  Countermeasures 

1.17  Successfully  completed  the  final  increment  of  a  four-year  series  of  Joint  U.S. /United  Kingdom  tests  to  obtain 

statistically  valid  data  on  the  explosive  neutralization  vulnerability  of  modern  sea  mines,  both  on  the  bottom  and 
buried  ^ 

1.18  Completed  the  design  and  fabrication  of  a  gravity  powered  breadboard  subassembly  vehicle  for  neutralization 

of  mines  moored  on  the  ocean  volume  ““ 

1.19  Formulated,  ratified,  and  Initiated  execution  of  a  partitioned  program  between  the  U.S.,  U.K.,  and  Australia  on 
"Passive  Mine  Countermeasures"  under  which  the  Target  Ship  Self-Protection  work  is  being  done 


1.  *Program  Element:  627 34N  Title:  Countermeasures  Techno! oay 

DoO  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

1.20  Completed  initial  exploratory  development  tests  of  the  iMIne  Neutralizer  (HIRAN  VMN) 

1.21  Completed  evaluation  of  five  (5]  Remotely  Piloted  UnderMater  Mine  Countermeasures  (RUMIC)  vehicles  and  identified  one 
for  continued  development 

1.22  Developed  Abrasive  Grit  application  to  moored  mine  sweep  wire  which  is  expected  to  reduce  standard  cutter  needs  by 
2/3  and  significantly  improve  performance  in  obstructed  moored  minefields 

Acoustic  and  Torpedo  Countermeasures 

1.23  Developed  and  field-tested  a'_  ~|countermeasure  for  the  surface  ship 

1.24  Determined  performance/desigrTrequirements  for  a  countermeasure  against  aP  jsonar  threat  and  a 

countermeasure  against  a  two-way  wire-guided  torpedo  threat  and  transferred  specifications  to  the  Advanced  Torpedo 
Decoy  program  now  in  Program  Element  64S62N,  Project  S0235  (Submarine  Acoustic  Countermeasures  System  (SUBACS)) 

1.25  Completed  torpedo  hull-rupture  modeling  effort 

1.26  Developed  and  verified  a  linear  elastic  torpedo-hull  response  model  for  use  in  determining  vulnerability  of  torpedoes 
to  countermeasures 

1.27  Identified  the  Soviet  sonobuoy  threat  and  employment  doctrine  and  determined  the  characteristics  of  a  sonobuoy 
countermeasure  needed  to  defeat  the  sonobuoy  threat 

1.28  Developed  a  dynamic,  real  time,  interactive  active  sonar  model  which  is  being  utilized  as  the  primary  tool  for  the 
development  of  performance,  design  characteristics,  and  tactics  for  active  sonar  countermeasures 

1.29  Completed  performance  and  design  requirements  for  active  sonar  countermeasures 

Explosive  Ordnance  Disposal  and  Special  Warfare  Technologies 

1.30  Built  and  tested  a  prototype  Surface/Subsurface  Clearance  Vehicle  (SSCV)  for  explosive  ordnance  clearance 

1.31  Successfully  demonstrated  a  prototype  Remotely  Operated  Mechanical  Case  Entry  Trepanner  (ROMCET)  to  allow  non  life- 
endangering  neutralization  of  live  ordnance 

1.32  Established  data  base  for  countermeasures  against  foreign  ordnance  to  provide  positive  continuing  exploratory 
development 

1.33  Established  new  Special  Warfare  subproject  in  FY  1982  to  develop  technology  for  upgrading  support  for  the  mission  and 
needs  of  the  Underwater  Demolition  Team  (UDT)  and  Sea,  Air,  and  Land  Team  (SEAL) 

U.S.  Marine  Corps  Land  Mine  Countermeasures 

1.34  Completed  Line  Charge  land  effectiveness  measurements  task.  This  provided  initial  data  base  for  explosive 
neutralization  and  continuity  for  overall  explosive  neutralization  equipments  development  program 
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1.  ‘Program  Element:  62734N  Title:  Countermeasures  Technology 

OoO  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

1.35  Optimized  design  for  Fuel -Air-Explosive  (FAE)  Warhead  through  design  analysis  and  experiments  in  this  program.  This 
improved  warhead  impacts  on  increased  effectiveness  for  a  transitional  countermine  system  Catapult  Fuel -Air-Explosive 
(CATFAE)  under  development  by  the  USMC 

1.36  Produced  data  which  provided  proposed  solution  to  zone  of  reduced  impulse  near  the  line  charge  of  the  M5BA1  Linear 
Demolition  Charge  to  be  implemented  into  the  Advanced  Linear  Oemolition  Charge  progcpm  prc^posal 

1.37  Acquired  foreign  technology  for  the  countermine  warfare  program.  This  Includes  __  hardware  which  has  been 

Involved  in  actual  foreign  mine  clearance  tasks  In  the  relatively  recent  past  as  well  as~ffline  fuzing  information  to 
be  utilized  in  mine  countermeasures  '  __tests.  This  understanding  of  foreign  technology  Impacts  the 

design  of  future  mine  and  countenriine  systems  as  well  as  identifying  technology  areas  requiring  additional 
development  efforts  (equipment  to  be  utilized  in  continuing  RSO  efforts  in  this  arena) 

2.  (U)  FT  1962  Program 

Electrwiic  Warfare  (Includes  new  Electro-optical/Infrared/Ultraviolet  (EO/IR/UV)  (and  Satellite  Countermeasures)  technology 

emphasis  areas) 

2.1  Refine  program  threat  documentation,  assess  implications  for  surface  combatant  countermeasures 

2.2  Complete  experiment  definition  for  AntJ.*Rd<liat1on  Miss,ile-Identif1cat1on 

2.3  Complete  prototype  effort  for  radar  ~  _  hardware/ software.  Resolve  implementation  issues  for  CV/CG, 

DOG,  etc.;  plan  and  conduct  tests  and  /interoperability  demonstrations 

2.4  Complete  assessment  of  multi-function  radar  role  in  battle  group  Anti -Radiation  Missile  Countermeasures  (ARM-CM). 
Define  potential  test/demonstration  effort 

2.5  Identify _future  Anti-Radiation  Missile  Countermeasures  requirements 

2.6  Identify”  _Jhardware  configuration  for  use  in  next  generation  Tri-Service  "generic 

Anti-Radiation  Missile"  test  vehicle 

2.7  Demonstrate  _  management  control  features  compatible  with  Automatic  Detection  and  Track  (ADT) 

software  in  current  CV/CG/DOG  classes 

2.8  Complete  software  for  simulating  multifunction  radar  control  strategies 

2.9  Complete  test  and  evaluation  of  jjilllmeter  Wave  (MMW)  _  _|rece1ver 

2.10  Complete  preliminary  modules  of._ 

2.11  Provide  completed  design  of  adaptive  receiver 

2.12  Complete  subassembly  package  design  for  RF  digital  memories  _ 

2.13  Test  and  evaluate  technology  developments  ini_  chaff  cartridges 

2.14  Complete  brassboard  design  for  ^rcraft  forward-fired  acquisitionT  communications,  and  tracking  (ACT)  decoy 

2.15  Provide  preliminary  concept  for’^  _  Jammer  {airborn8)__ 

2.16  Complete  tests  to  determine  vuliferability  potential  of"^  sensors 


264 


I.  ‘Program  Element:  62734N 

OoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences 


Title:  Countermeasures  Technology 
Budget  ActTvTtyT  1  -  Technology  Base 


Evaluate  new  concepts  for  _  _ 

Complete  analysisjon  short  range  correlation  _J 

Continue  analysis"  I  of  various  types  of  fuel 

Conduct  at-sea  test  of  i technology  developments 

Investigate'  receiver  technologies 

Develop  and  evaluate  engagement  algorithms  and  associated  displays  for  control  systems] 

Develop  command  decision  aids  for  command^'  control  and  communications  countermeasures 
Intensify  efforts  in  high  power _  "1  technology 

Initiate  development  of  a  '  'control  system 

Increase  Ship's  Area  Electronic  Warfare  project  efforts  with  goal  of  expanding  multi-ship,  multi-missile  Interaction 
for  enhancing  task  force/task  group  survivability  _ 

Concept  definition  ^Electronic  Counter 

Countermeasures  (ECCMJ  _ 

Commence  development  of  preliminary  study  ^measurements  of 

ships/aircraft/selected  land  vehicles  "" 


Mine  Countermeasures 


2.2B  Conduct  experiments  to  determine  target/environmental  limits  of  proposed  future  Mine  Countermeasure  sonar 

2.30  Complete  feasibility  demonstration  of  High  Rate  Volume  Mine  Neutralization  (HIKAN)  concept  and  transition  to  advanced 
devel opment 

2.31  Complete  j Neutralizer  Feasibility  Demonstration 

2.32  Conclude^  j Concept  Assessment 

2.33  Conduct  at-sea  evaluation  of^  .sonar  body  model 

2.34  Begin  at-sea  evaluation  of  experimental  towlines 

2.35  Complete  analysis  off  _  Jsweep 

2.36  Select  configuration'foj  “Igonitor 

2.37  Complete  assessment  of  _  concepts  for  low  visibllty  helo  Mine  Countermeasure  operations 

2.38  Intensify  shallow  water  Mine  Countermeasure  techniques  efforts 

Acoustic  and  Toroedo  Countermeasures 


2.39  Complete  threat  hull-rupture  field  test  series 

2.40  Complete  Handbook  on  small  device  launch  trajectory /envelope, 

2.41  Finalize  assessment  of 


launchers 
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I.  ‘Program  Element:  62734N 

DoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences 


Title:  Countermeasures  Technolog 


Budget  Activity:  1  -  Technolo 


2.42  Assess  Submarine  Advance  Combat  System  (SUBAC)/Acoustic  Warfare  (AW)  utility  and  effectiveness 

2.43  Complete  Sonobuoy  technology  effort 

2.44  Transition  surface  shipT  technology/systems  concept  ivork  to 

Advanced  Development  in  Project  S0225  (P.E.  63506N) 

2.45  Complete  investigation  of  acoustic  dicriminant  functions 


Explosive  Ordnance  Dis^sal  and  Special  Warfare  Technologies 


2.46  Demonstrate  electronic  dipole  countermeasures 

2.47  Develop  a  Radio  Frequency  (RF)  and  electrostatic  resistant  blasting  cap 

2.48  Investigate  and  identi fy_techno1ogy  avail^le  for  “all-metal”  ordnance  locator 

2.49  Examine  and  investigate  _  jbombs  _ 

2.50  Acquire  and  evaluate  '  Explosive  Ordnance  Disposal 

2.51  Design,  build,  and  test  erosive  cutting  tool  brassboard  ““ 

2.52  Complete  Fuel -Air-Explosives  parametric  design  and  evaluate  results 

2.53  Initiate  _  J  Countermeasures 


Marine  Corps  Land  Mine  Countermeasures 


2.54  Continue  Land  Mine  Countermeasure  threat  update,  computer  model  development,  and  systems  effectiveness  measurement 
effort 

2.55  Complete  NATO  Land  Mine  Concept  survey 

2.56  Complete  Foam-Fuel  Ai r  Expl osi ve  (FAE)  and  Li  quid -Dust  FAE  tests  and  evaluate  results  for  development  uti  1  i  ting 
technological  results  observed 

2.57  Complete  land  minefield  field  assistance  device  brassboard  and  evaluate  performance 

2.58  Initiate  development  of  prototype  fieldable  Land  Minefield  assistance  device 

2.59  Develop  Advanced  Systems  Concept  for  Minefield  Planning  Aid_5ystems 

2.60  Develop  test  procedures  and  test  concepts  for  main  charge  destruction  of  land  mines  for 

amphibious  assault,  te^t,  and  report  results 

2.61  Conduct  assessment  of  _  •and  neutralization  in  desertjnd  beach  area^and  report  results 

2.62  Establish  initial  faciTities  for  acquisition  of  Mine/Countermine  information  Initiate  training; 

design  and  conduct  tests;  evaluate  results 
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I.  ‘Program  Element;  62734N  Title:  Countermeasures  Technology 

UoD  Mission  Area:  521  -  t!lectron1c  and  Physical  Sciences  Budget  Activity :  I  -  Technology  Base 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

Electronic  Warfare 

3.1  Uemonstrate  ^  management  control  features  compatible  with  Automatic  Detection  and  Trade  (AOT) 

software  in  current  CV/CU/UDG  closes 

3.2  Complete  software  for  simulating  ''radar  control  strategies 

3.3  Perform  analytic  assessment  and  _fests  definition  for  countermeasures  [_ 

3.4  Complete  special  project  experiment  on  Anti-Radiation  Missile-Identification  (ARM-ID) 

3.5  Complete  design  of  adaptive  receiver  (airborne) 

3.6  Complete  subassembly  package  design  for_Radio  Frequency  (RF)  digital  memories 

3.7  Complete  breadboard  design  for  aircraft  decoy 

3.8  Complete!  "}  Electronic  Countermeasures  (ECM)  technology  development  and  transition  to  Advanced  Development 

in  FY  198T  (joint  program  with  DAHPA)  ^ 

3.9  Continue  to  develop  Electronic  Countermeasures  techniques  against  an  evolving'  _ 

threat  technology  ■“ 

3.10  Intensify  efforts  to  develop  an  effective  electronic  countermeasure  capability  against  observed/projected  threat 

3.11  Tncrease  efforts  in  'antenna  technology  area 

3.12  New  Start/Special  Focus  in  Command,  Control,  and  Communications  Countermeasures  (C^  CM) 

3.13  Develop  and  test  off-board  decoys  (continuing) 

3.14  Flight  test  Long  Duration  Expendable  Decoy  (LOOED)  vehicle  for  validation^ 

3.15  Coordinated  effort  with  USAF  in  _ Electronic  Countermeasure 

3.16  Develop  brajsboards  for  Jamning  Took-through 

3.17  Intensify  Countermeasures  technology  efforts  through  newly 

established~special  focus  programs 

3.18  Initiate  tests  of  a'”  _  laser 

3.19  Develop  IR/RF  colocaIion_technology  _  _  _ 

3.20  Identify  and  investigate _materia1s  to  counter^  __  sensors 

3.21  Joint  development  of  _  ___  laser  with  OARPA  *” 

Mine  Countermeasures 


3.22  Complete  Feasibility  Demonstration  of_  _  Bottom  Mine  Neutralization  Concept  and  Transition  to  Advanced 

Development  ~ 
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[.  ^Program  Element:  62734N  Tftle:  Countermeasures  Technology 

OoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  ActivUy :  1  -  Technology  Base 

3.23  Complete  Rqiiote  Undersea  Mine  Countermeasures  (MCM)  Technology  Feasibility  Demonstration 

3.24  Transition  *  jTechnology  to  Systems  Development 

3.25  Complete'"  _jMine  Countermeasures  System  Field  Trials 

3.26  Complete  modification  of  extended  breakthrough  model  to  allow  easy  incorporation  of  new  sweeping  and  hunting 

techniques 

3.27  Complete  sea  testing  of  advanced  clearance  hardware 

3.28  Complete  evaluation  of  candidate  technology  for  improving  Mine  Countermeasure- 1  (MCM-l)  capability 

3.29  Complete  design^  _.for  port  and  selected  straits  mine  countermeasures 

3.30  Complete  identification  of  new  mine  countermeasures  equipment  needs  for  craft-of-opportunity 

3.31  Continue  experiments  at  Naval  Ocean  System  Center  ocean  research  tower  to  determine  target/environmental  limits  on 

future _  ] sonar 

3.32  Explore  tradeoffs  for  different  approaches  to  Mine  Countermeasures  ([gtect/classify  systems 

3.33  Deploy  research  tool  in  mobil  measurements  aboard  Research  Vehicle  i  __  for  wider  based  environmental 

input  data  Complement  San  Diego  data  on  mine  countermeasures  topics  examined 

in  FY  1991-33  and  new  topics  _ 

3.34  Provide  services  to  obtain  at-sea  test  data  __ 

3.35  Conduct  tow  test"*with  motion  compensator;  complete  transducer  and  flow  noise  tests;  establish/justify  goals  and 
thresholds 

3.36  Conduct  heat  conductivity/current  test  of  experimental  S-cables 

3.37  Investigate'  "magnets  and  coils 

3.38  Conduct  broad  based  technical  investigation  to  id^tify  Mine  Countermeasures  (MCM)  relevant  technological  advances 

3.39  Investigate  composite  foils 

3.40  Oesign/fabricate/test  experimental  hardware;  complete  analysis  of  multiple  Influence  sweep;  conduct  explosive  tests 

3.41  Complete  investigation  of  Airborne  Mine  Countermeasures  (AMCM)  hostile  environment 

3.42  Develop  algorithms  for  control/change  to  mine  countermeasures  tactics 

Acoustic  and  Torpedo  Countermeasures 

3.43  Complete  development  of  discriminant  functions 

3.44  Transition  J  Explosive  Charge  Technology  to  advanced  development  in  the  Submarine  Acoustic  Countermeasures 

System  (SU8ACS) 

3.45  Complete  torpedo  internal  component  vulnerability  tests 

3.46  Complete  covert  launcher  Experimental  Development  Model  (xdm)  field  tests 

3.47  Transition  launcher  technology  to  Advanced  Development,  Project  S0210/Submarine  Acoustic  Countermeasures  System  II 
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I.  ‘Proqram  Element;  62734N  Title:  Countermeasures  Technology 

OoO  Mission  Area;  521  -  Electronic  and  Physical  Sciences  Budget  Activity;  I  -  Technology  Base 

Explosive  Ordnance  Disposal  and  Special  Warfare  Technologies 


3.48  Test  disposal  de-armer 

3.49  Develop  remote  fuze  actuator  development 

3.50  Develop  surface  towed  induction  locator  _ 

3.51  Develop  Isotope  radiator 

3.52  Test  induction  device  for  ordnance  location 

3.53  Develop  remotely  operated  vehicle  T  , 

3.54  Complete  testing  of  the  electrochemical  machining/acid  trepanning  tool 

3.55  Design  and  build  erosive  cutting  tool 

3.56  Develop  membrane  gas  separation  system 

3.57  Design  strippable  tool  protection  coating 

3.53  Identify  specific  technical  approaches  for  further  development 

3.59  Complete  "critical  question"  experiments  on  _  _j countermeasures  approach 

U.S.  Marine  Corps  Land  Mine  Countermeasures 

3.60  Complete  full  scale  computer  modeling  capability  inputs  and  in  depth  systems  analysis  oi  advanced^  J 

concepts;  report  assessment  of  (fiodeling 

3.61  Update  algorithms  for  combat  analysis  model;  report  algorithms  modifications 

3.62  Identify  programs  for  initiation  and  develop  system  concepts;  continue  Fuel  Air  Explosives  (FAE)  Warhead 
Optimization;  develop  Advanced  Fuel  Air  Explosives  Concept 

3.63  Develop  test  designs  for  effectiveness/performance  measurements;  report  on  test/data 

3.64  Complete  development  of  prototype  simulation  model  and  prepare  specifications  for  advanced  development  model; 

complete  specifications  _  _  _ 

3.65  Test  vulnerability  of  mines  _  _  ;  repc.rtl_  ^  test 

3.66  Reassess  technology  for  mine  charge  initiation;  report  on  technology 

3.67  Conduct  assessment  of  attenuation  of  explosive  charges  in  snow  and  permafrost;  report  results  of  assessment 

3.63  Conduct  field  tests  with  cooperation  of  U.S.  Army  in  cold  weather  to  verify  mine  response  versus  pressure/impulse 

3.69  Establish  facilities  and  initiate  training  in  open  environment;  design  and  conduct  tests  to  establish  range  of 
performance;  develop  localization  and  marking  techniques;  report  open  environment  tests 

3.70  Design,  test,  and  develop  procedures  for  data  base  collection  to  support  Advanced  Systems  Concept;  report  on  test 
design/results 


Title; 


1.  ‘Program  Element:  62734N  _ 

DoD  Mission  Area:  S21  -  Electronic  and  Physical  Sciences  Budget  Act 

Changes  from  FY  1982  to  FY  1983 

3.71  No  significant  changes  in  major  thrusts 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program 

5.  (U)  Milestones;  Not  applicable 


II.  Project:  F34-372  Title:  Electronic  Warfare 

Program  EleroentH  62734N  Title:  tountermeasures  Technology 

OoO  Mission  Area:  52l  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION 

”  Foreign  navies,  in  addition  t^expanding  frequencies  or  spectra  coverage,  are  using  sophisticated  technological  advances 
to  reduce  their  vulnerability  _  "land  are  supporting  more  aggressive  tactics  in  open  ocean  operations 

°  They  have  expanded  their  surveillance  and  tactical  reconnaissance  range  capabilities  in  the  critically  vital  precombat 

period,  necessitating  improvement  of  our  'countermeasures 

°  This  project  supports  development  of  countermeasures  systems  Nliich  neutralize  enemy  sensor  or  iveapons  systems,  which 

detect.  Identify,  track,  and  support  attacks  on  our  ships  and  aircraft 
°  Pursues  the  nullification  of  eneniy  counter-countermeasures,  Q 


(U)  RELATED  ACTIVITIES 

°  Annual  Office  of  Naval  Technology  (ONT)  technical  assessments,  Tri-Service  committees.  Assistant  Secretary  of  the  Navy 
(Research,  Engineering  and  Systems}  reviews  and  Under  Secretary  of  Defense  for  Research  and  Engineering  apportionment 
reviews  assure  coordination  and  mutual  exploitations  of  advances 

”  The  incorporation  of  threat  projections  into  the  management  guidance  for  exploratory  development  efforts  is  being  assured 
through  the  working  relationships  of  intelligence  research  and  development  interfaces 

*  Related  program  elements  are:  62712N,  Surface/Aerospace  Target  Surveillance;  62721N,  Command  and  Control  Technology; 
62761N,  Materials  Technology;  62762N,  Electronic  Devices  Technology 

(U)  WORK  PERFORMED  BY 

”  In-House  -  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Surface  Weapons 
(!enter,  Dahlgren,  VA  and  White  Oak  Laboratory,  Sliver  Spring,  MD;  Naval  Weapons  Center,  China  Lake,  CA;  Pacific  Missile 
Test  Center,  Point  Mugu,  CA 

*  Industrial  -  Aerojet  General  Corporation,  Sacramento,  CA;  Coming  Glass  Inc.,  Durham,  NC;  Hughes  Aircraft  Company, 
Ful lerton,  CA;  Hycor  Inc.,  North  Woburn,  MA;  Norden  Division  of  United  Aircraft  Corporation,  East  Hartford,  CT;  Raytheon 
Corporation,  Goleta,  CA  and  Waltham,  MA;  Stanford  Research  Institute,  Menlo  Park,  CA;  Texas  Instruments  Inc.,  Dallas,  TX; 
Watkins-Johnson  Inc.,  Palo  Alto,  CA;  Westinghouse,  Baltimore,  MD 

*  Academic  -  None 


II.  Project:  F34-372  Title:  Electronic  Warfare 

Program  Elementl  '52^4W  Title:  Countermeasures  tjtchnology 

DoD  Mission  Area:  5^1  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

(y)  PROGRAM  ACCOMPLISHMEHTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 

Airborne  Electronic  Warfare 

1.1  The''  ~  Expendable  Jammer  transitioned  to  advanced/engineering  development 

1.2  Generic  Infrared  Jam  Codes  transitioned  to  advanced  development  In  the  AN/ALQ-XX  jammer  for  use  on  nellcopters  to 

counter  '  guided  threats 

1.3  The  _  _  Signature  progrM  transitioned  to  advanced  development  and  trill  provide  the  technology  to  enable 

missile  threat  naming  systems'  ^ 

1.4  Integrated  Tactical  E1ectron1c~Uarfare  System  (ITEWS)  transitioned  to  advanced  development  to  provide  solid-state 

Integrated  on-board  aircraft  electronic  warfare  systems;  it  Is  anticipated  that  this  system  will  be  the  next  major 
advanced  development  airborne  electronic  warfare  thrust 

1.5  Outlaw  Indian  absorptive  material  ieveloped  under  this  program  was  transferred  to  the  Naval  Air  Systems  Command  and 

Naval  Electronics  Systems  Command  advanced  development,  and  to  the  U.S.  and  U.S.  Narine  Corps  as  a 

countermeasure  _j 

1.6  The_techno1(^y  acquired  In  the  Advanced  Weapons  Management  system  (AWMS)  transitioned  to  advanced  development  In 

the  Transmitter  and  Acquisition  Receivers  for  the  EA-6B  Advanced  Capability  program 

1.7  MIIITmeter  Wavelength  technology  developed  In  this  project  area  transitioned  to  advanced  development  of  the  tri- 

service  Millimeter  ''Threat  Warning  Receiver 

1.8  The  solid  state  mpl If ler,"*  Gallium  Arsenide  high  speed  processing,  automated  data  processing,  and  response 

techniques  technologies  developed  In  this  project  greatly  enhanced  the  Integrated  Tactical  Electronic  Warfare 

System  (ITEWS)  and  made  transition  of  that  system  to  Advanced  Development  possible 

Ships  Electronic  Warfare 

1.9  Chaff,  and  decoys 

~  have  been  <iemonstrated 

1.10  Established  a  data  base  for  countermeasures  against  enemy  command,  control,  and  guidance  systems  and  monopulse 
radar  and  other  advanced  electronic  counter-countermeasure  features  In  missile  seekers 

1.11  Nllllffleter  wave  electronic  countermeasure  system  technology  development  Is  evolving  rapidly 

1.12  Continued  technology  development  for  gyrotron  radio  frequency  power  amplifiers  for  super  power  electronic 
countermeasure  transmitters 


11.  Project:  F34-372  Title:  Electronic  Warfare 

Program  Elenientl  5Z7J4N  Title:  Countermeasures  Technology 

DoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  technology  Base 

1.13  Successfully  demonstrated  technology”  ~vla  the  Target  Selection  Confusion  Offboard 

decoy  (TSCO)  for  Anti-Ship  Ml ssll^  Defense  (ASMO) 

1.14  Acquired  and  Installed  a  “radar  to  facilitate  radar  crosssection  measurements  for  enhanced  countermeasures 

development  ~ 

1.15  A  one-half  scale  version  of  the  Long  Duration  Expendable  Decoy  Vehicle  (LODED)  has  been  successfully  flown  and  work 

begun  on  a  full  scale  model.  LODED  will  be  capable  of  carrying  electronic  decoy  payload _ 

1.16  Completed  a  five-year  development  plan  for  Command,  Control,  and  Communications  (C^)  countermeasures  to  ensured 
logical  technology  development  path 


FY  1982  Program 


Electronic  Warfare 


2.1  Refine  program  threat  documentation,  assess  Implications  for  surface  combatant  countermeasures  (CM) 

2.2  Complete  experiment  definition  for  Ant.l-Radlation  Ml^^lle-Identlflcatlon  (ARM-10) 

2.3  Complete  prototype  effort  for  radar  ^  j  hardware/software;  resolve  Implementation  Issues  for  CV/Cii, 

DOG,  etc.;  plan  and  conduct  tests  and  ~ Interoperability  demonstrations 

2.4  Complete  assessment  of  multi-function  radar  role  In  battle  group  Anti-Radiation  Missile  Countermeasures  (ARM-CM); 
define  potential  test/demonstration  effort 

2.5  Identify  future  Anti-Radiation  Missile  Countermeasures  (ARM-CM)  requirements 

2.6  Identify  hardware  configuration  for  use  In  next  generation  Tri-Service 

“generic  Anti -Radiation  Missile"  test  vehicle 

2.7  Demonstrate  _  _.management  control  features  compatible  with  Automatic  Detection  and  Track  (ADT) 

software  In  current  CV/CG/OOG  classes 

2.8  Complete  software  for  simulating  multifunction  radar  control  strategies 

2.9  Complete  test  and  evaluation  of  J^llllmeter  Wave  (MNW)  _  _ receiver 

2.10  Complete  preliminary  modules  of  _ 

2.11  Provide  completed  design  of  adaptive  receiver 

2.12  Complete  subassembly  package  design  for  Radio  Freouency  (RF)  digital  memories 

2.13  Test  and  evaluation  of  technology  developments  1n_  _.chaff  cartridges 

2.14  Complete  brassboard  design  for  aircraft  forward-fired  acquisition,  communications  and  tracking  (ACT)  decoy 

2.15  Provide  preliminary  concept  for  .jammer  (airborne) 

2.16  Conduct  at-^a  test  of  ethnology ^ievelopments 

2.17  Investigate  _  _  receiver  technologies 


I 


11.  Project:  F34-372  Title:  Electronic  Warfare 

Program  Element^  T?7l4N  Title:  Countermeasures  technology 

DoD  Mission  Area;  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

2.18  Develop  and  evaluate  engagement  algorithms^  and  associated  displays  for  control  systems 

2.19  Develop  command  decision  aids  fur  command,  control  and  coramunications-countermeasures  (C^-CM) 

2.20  Intensify  efforts  in  high_gower_  technology 

2.21  Initiate  development  of  a  /control  systeit 

2.22  Increase  Ship's  Area  Electronic  Warfare  project  efforts  with  goal  of  expanding  multirShip,  multi -missi 1e 
interaction  for  enhancing  task  force/task  group  survivability 

3.  (U)  FY  1983  and  EY  1984  Planned  Programs 

Electronic  Warfare 

3.1  Demonstrate  ~  ■  management  control  features  compatiole  with  Automatic  Detection  and  Track  (ADT) 

software  in  current  CV/Cli/OOG  cTa^sses 

3.2  Complete  software  for  simulating  “  radar  control  strategies_ 

3.3  Perform  analytic  assessment  andjlests  definition  for  countermeasures  (_ 

3.4  Complete  special  project  experiment  on  Anti-Kadiation  Hiss11e>Ident1f1cation  (ARM-ID) 

3.5  Complete  design  of  adaptive  receiver  (airborne) 

3.6  Complete  subassembly  package  design  for  RF  digital  memories 

3.7  Complete  b_readboard  djsslgn  for  aircraft  decoy 

3.8  Complete  electronic  countermeasure  technology  development  and  transition  to  Advanced  Development  in 

FY  1984  (joint  program  with  DARPA)  _  _ 

3.9  Continue  to  develop  electronic  countermeasure  techniques  against  an  evolving  __  _ 

threat  technology 

3.10  Intensify  efforts  to  develop  an  effective  electronic  countermeasure  capability  against  observed/projected  threat 

3.11  Increase  efforts  in__  jantennT technology  area 

3.12  New  Start/Special  Focus  in  command,  control  and  communications-countermeasures 

3.13  Develop  and  test  off-board  decoys  (continuing)  _  _ 

3.14  Flight  test  Long  Duration  Expendable  Decoy  (LOOED)  vehicle  for  validation  _l 

3.15  Coordinated  effort  with  U.S,  Air  Force  InL  _J 

3.16  Develop  brassboards  for  jamming  look-through 
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6.  (U) 

Project 

Resources  (Dollars  in  Thousands] 

FT  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

f 34- 5)2 

electronic  Warfare 

~i,m  ■ 

■T,T5T~ 

■■3,719 

Continuing 

Continuing 
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ill.  Project:  F34-376  Title:  Mine  Countermeasures 

Program  Element:  6^734n  Title:  Countermeasures  Technology 

UoO  Mission  Area:  S21  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  'fechnology  Base 

(U)  UETAILEU  BACKaiUUNO  AMD  OESCHIPTION 

°  Established  the  'technology  base  and  covers  feasibility /conceptual  efforts  in  airborne/shipoorne  mine  countermeasures, 

acoustic  warfare  and  inshore  undersea  warfare 

°  Mine  countermeasures  develbpments  are  used  to  identify,  adapt,  and  demonstrate  technological  advances  which  offer 

improved  techniques  and  equipment  designs  for  the  defeat  of  sea  mines 

“  The  mines  are  rendered  harmless  by  activating  the  mine  outside  the  damage  radius  or  by  detecting  the  mine  and  marking  it 

for  avoidance  or  neutraTitation 

°  Ships/submarine  signatures  are  reduced/modified  to  reduce  their  mine  vulnerabilities 

°  Acoustic  warfare  advances  the  ship/submarine  countermeasures  technology  which  provide  the  basis  for  new/improved 

techniques  and  equipment  to  use  against  both  weapon  and  platform  sensors 

(U)  KEUTED  ACTIVITIES 

“  The  project  is  concerned  solely  with  the  needs  and  requirements  unique  to  the  Navy  and  Marine  Corps;  however,  related 

technological  efforts  are  coordinated  with  OoO  and  the  other  services  by  symposia,  special  advisory  groups,  and  annual 
Office  of  Naval  Technology  (ONT)  technical  assessment  utilizing  technical  expertise  from  outside  activities  for  objective 
assessment 

(U)  WORK  PEBFORMED  BY 

“  In-House  -  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Betnesda,  MD;  Naval  Civil  Engineering 
Laboratory ,  Port  Hueneme,  CA;  Naval  Coastal  Systems  Center,  Panama  City,  FL;  Naval  Ocean  Systems  Center,  San  Diego,  CA; 
Naval  Research  Laboratory,  Washington,  DC;  Naval  Surface  Weapons  Center,  White  Oak  Laboratory,  Silver  Spring,  MD;  Naval 
Onderwater  Systems  Center,  New  London,  CT  and  Newport  KI 

'  Industrial  -  Hydrospace  Research  Corporation,  Rockville,  MD;  MANTECH  International,  Washington,  DC;  Planning  Systems, 

Inc. .McLean,  VA;  Raytheon  Company,  Portsmouth,  RI 

*  Academic  -  Applied  Research  Laboratory  of  Pennsylvania  State  University,  State  College,  PA;  Applied  Research  Laboratory 
0^  the  University  of  Texas,  Austin,  TX 

°  Related  Program  Elements;  62633N,  Undersea  Warfare  Weaponry  Technology  and  627T1N,  Undersea  Target  Surveillance 

Technology 
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III.  Project:  F34-376  Title:  Mine  Countermeasures 

Program  Element:  6Z734H  Title:  Countermeasures  Te'clinology 

OoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

(0)  PHOGIIAM  ACCOMPLISHMENTS  AND  FUTURE  PRUGHAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 

1.1  Successfully  completed  the  final  increment  of  a  four-year  series  of  joint  U.S. /United  Kindgom  tests  to  obtain 

statistically  valid  data  on  the  explosive  neutralization  vulnerability  of  modern  sea  mines,  both  on  the  bottom  and 
buried  ^  _ 

1.2  Completed  the  design  and  fabrication  of  a  gravity  poMered  breadboard  subassembly  vehicle  for  _ 

neutralization  of  mines  moored  on  the  ocean  floor  ~ 

1.3  Formulated,  ratified,  and  initiated  execution  of  a  partitioned  program  between  the  U.S.,  U.K.,  and  Australia  on 
"Passive  Mine  Countermeasures"  under  which  the  Target  ^ip  Self-Protection  work  is  being  done 

1.4  Completed  initial  exploratory  development  tests  of  the^,  Volume  Mine  Neutralizer  {HIRAN  VMN) 

1.5  Completed  evaluation  of  five  (5)  remotely  piloted  underwater  mine  countermeasures  (RUMIC)  vehicles  and  identified 
one  for  continued  development 

1.6  Developed  abrasive  grit  application  to  moored  mine  sweep  wire  tdiich  is  expected  to  reduce  standard  cutter  needs  by 
2/3  and  significantly  improve  performance  in  obstructed  moored  minefields 

2.  (U)  FY  19B2  Program 


2.1  Conduct  experiments  to  determine  target/env,1  ronraental  limits  of  proposed  future  Mine  Countermeasures  (MCM)  sonar 

2.2  Complete  feasibility  demonstration  of  _  _JVolume  Mine  Neutralization  (HIKAN)  concept  and  transition  to 
advanced  development 

2.3  Complete'^]  Neutralizer  Feasibility  Demonstration 

2.4  Conclude  ~ Concept  Assessment 

2.5  Conduct  at-sea  evaluation  of  sonar  body  model 

2.6  Begin  at-sea  evaluation  of  experimental  towlines 

2.7  Complete  analysis  of  (sweep 

2.8  Select  configuration  for'  monitor 

2.9  Complete  assessment  of  electro-optical  (EO)  concepts  for  low  visibility  helo  mine  countermeasure  operations 
2. ID  Intensify  shallow  water  mine  countermeasure  techniques  efforts 
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III.  Project:  F34-376  Title:  Mine  Countermeasures 

Program  Element:  Title:  Countermeasures  fechnoloqy 

DoD  Mission  Area:  S21  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

3.1  Complete  feasibility  demonstration  of Neutralization  Concept  and  transition  to  advanced 
development 

3.2  Complete  Remote  Undersea_Mine  Countermeasure  Technology  Feasibility  Demonstration 

3.3  Transition  _  ^Technology  to  Systems  Development 

3.4  Complete  “]Mine  Countermeasure  System  Field  Trials 

3.5  Complete  modification  of  extended  breakthrough  model  to  allow  easy  incorporation  of  new  sweeping  and  hunting 
techniques 

3.6  Complete  sea  testing  of  advanced  clearance  hardware 

3.7  Complete  eva1uat1on_of  candidate  technology  for  impro;^ng  Mine  Countermeasure-1  (MCM-1)  capability 

3.B  Complete  design  of  "for  port  and  selected  straits  mine  countermeasures 

3.9  Complete  identification  of  new  mine  countermeasures  equipment  needs  for  craft-of -opportunity 

3.10  Continue  experi/nents  at  Naval  Ocean  Systems  Center  ocean  research  tower  to  determine  target/environmental  limits  on 

future  sonar 

3.11  Explore  tradeoffs  for  different  approaches  to  mine  countermeasures  detect^lassify  systems  _ 

3.12  Deploy  research  tool  in_  mubile  measurements  aboard  ResearchJ/ehicle  _  for  wider  based 

environmental  input  data  Complement  San  Diego  data  orTtopics  examined  in 

FY  1981  -  83  and  new  topics  _  ^ 

3.13  Provide  services  to  jjbtain  at-sea  test  data^ 

3.14  Conduct  tow  test  with  motion  compensator;  complete  transducer  and  flow  noise  tests;  establish/justify  goals  and 

thresholds  __ 

3.15  Conduct  heat  conductivity /current  test  of  experimental  _  cables 

3.16  Investigate  rare  earth  magnets  and  cryogenic  coils  ^ 

3.17  Conduct  broad  based  technical  investigation  to  identify  mine  countermeasures  relevant  technological  advances 

_i 

3.18  Investigate  caaposite  foils 

3.19  Uesign/fabricate/test  experimental  hardware;  complete  analysis  of  multiple  influence  sweep;  conduct  explosive  tests 

3.20  Complete  investigation  of  Airborne  Mine  Countermeasures  (AMCH)  hostile  environment 

3.21  Develop  algorithms  for  control /change  to  mine  countermeasures  tactics 
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6.  (U) 

Project 

Resources  (Dollars  in  Thousands) 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

f 34-3^6 

Mine  Countermeasures 

TTHT 

'^79TS” 

TT^ST' 

7, 540 

Continuing 

Continuing 
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FY  1983  ROT«E  OESCRIPTIVE  SUMHARY 


lent:  6273SN  Title:  High  Energy  Laser  Technology 

Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 


:ES  (project  listing):  (Oollars  in  Thousands) 

FY  1981 

itie  Actual 

mST  FOR  PROGRAM  ELEMENT  38,'27« 

igh  Energy  Laser  Weaponry  S  Technology  33,276 

iSCRIPTION  OF  ELEMENT  ANO  MISSION  NEEO 


Total 


FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

57,487 

63,210 

69,440 

Continuing 

Continuing 

57,487 

63,210 

69,440 

Continuing 

Continuing 

(“lops  High  Energy  Laser  technology  and  resolves  critical  technical  issues  related  to  the  potential  use  of  a  continuous 
(“  laser  in  a  weapon  role,  with  emphasis  on  antiship  missile  defense  „ 

»  planned  program,  code  named  SEA  LITE,  will  culminate  with  lethality  tests  at  the  White  Sands  Missile  Range  ^  < 

■ing  the  SEA  LITE  program,  a  High  Energy  Laser  will  be  exercised  against  realistic  targets  and  scenarios 
}  results  of  these  demonstrations  are  expected  to  show  the  feasibility  of  ship-based.  High  Energy  Laser  weapons 

IR  FY  1983  ROTSE  REQUEST 


nplete  fabrication  and  acceptance  tests  of  hot  snot  tracker;  integrate  into  SEA  LITE  Beam  Director 
>emb1e  and  complete  factory  occeptance  tests  of  the  SEA  LITE  Beam  Director 

stall  and  check  out _  Jwhite  Sand  Missile  Range 

■form  laser  damage  tests  on  components  of  candidate  SEA  LITE  targets 

veloo  and  procure  diagnostic  instrumentation  for  installation  in  SEA  LITE  target  missiles 

lify  target  missiles  for  use  in  SEA  LITE  tests 

!  SEA  LITE  experimental  high  energy  laser  system  will  be  the  first  in  the  nation  to  demonstrate  a  weapons  level 
■fonmance.  It  will  he  capable  of  putting  nearly  100  times  more  energy  on  target  per  second  than  the  experimental 

item  used  by  the  Navy  to  shoot  down  TOW  anti-tank  missiles  at  TRW's  Capistrano,  California  test  site  in  1978 
!  SEA  LITE  program  has  been  reviewed  by  the  Defense  Science  Board  and  endorsed  as  the  cornerstone  of  the  DOD  high  energy 
!ld  test  program.  SEA  LITE  will  proyide  essential  data  to  support  high  energy  laser  deyelopment  activities  throughout 
) 

this  is  a  continuing  program,  the  above  funding  includes  outyear  escalation  and  encompasses  all  work  or  deyelopment 
jses  now  planned  or  anticipated  through  FY  1984  only 
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Program  Element;  62735N  Title:  HI Energy  Laser  Technology 

OoO  Mission  Area;  *>21  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technoloqy~5ase 

(U)  COMPARISON  WITH  FY  1982  nESCRlPTIVE  SUMMARY  (Dollars  in  Thousands) 

°  The  changes  between  the  funding  orofile  shown  in  the  FY  1982  Descriptive  Summary  and  that  shown  in  this  Descriptive 
Summary  are: 

-  FY  1981  -  an  increase  of  $151  due  to  cost  refinements 

FY  1982  -  a  decrease  of  $486  due  to  cost  refinements  and  deescalation 

FY  1983  -  a  reduction  of  $1,994  to  accommodate  an  across  the  board  technology  base  funding  reduction. 

°  Beginning  in  FY  1982,  pulsed  chemical  lasers  are  funded  in  PE  62768N 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY 

Total 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TCrreC  FOR  PROGRAM  ELEMENT 

5T;?75" 

Oontinulng 

Continuing 

F35-388 

High  Energy  Laser  Weaponry  5  Tech 

35,312* 

38,125 

57,973 

65,204 

Continuing 

Contnuing 

♦  Funded  in  Program  Elements  63754N  and  63587N  in  FY  1980  and  prior  years 
(U)  OTHER  APPROPRIATIONS  FUNDS:  None. 
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I.  ‘Program  Element:  62735N  Title:  High  Energy  laser  Technology 

OoO  Mission  Area:  S21  -  Electronics  and  Physical  Sciences  Budget  Actfyity:  1  -  technology  Base 

(IJ)  DETAILEn  BACKGROUND  AND  DESCRIPTION 

°  Speed  of  light  delivery  of  lethal  energy  to  the  target  by  a  High  Energy  Laser  iveapon  eliminates  two  error  sources;  target 
motion  and  trajectory  prediction,  from  the  fire  control  problem;  reaction  time  and  ability  to  hit  crossing  and  maneuvering 
targets 

°  High  Energy  Laser  weapons  have  minimal  guidance/dispersion  error  permitting  selection  of  vulnerable  areas  on  target  for 
improved  kill  probability 

°  Laser  weapons  have  a  passive  optical  target  tracking  system  which  allows  operation  under  conditions  of  emission  control 
°  High  Energy  Laser  weapons  can  switch  rapidly  from  target  to  target 

°  Develops  a  technology  base  in  continuous  wave  laser  devices  and  beam  director  systems 

°  Pursues  an  understanding  of  the  phenomenology  associated  with  both  laser  beam  propagation  through  the  atmosphere  and  the 
interaction  of  the  laser  beam  with  target  materials 

“  Formulates  the  analytical  tools  required  to  conduct  tradeoff  efforts,  measure  effectiveness,  and  project  costs  for  a  High 
Energy  Laser  weapon  system 

“  Develops  and  tests  an  experimental  High  Energy  Laser  system  at  weapon  power  level  which  demonstrates  the  potential  utility 
of  a  High  Energy  Laser  in  an  antiship  missile  defense  role  (SEA  LITE  Program) 

”  SEA  LITE  experimental  system  will  be  tested  against  threat  representative  targets  flown  in  realistic  scenarios  to  project 
the  required  performance  of  an  operational  weapon 

”  Prior  to  FY  1981,  Program  Elements  83754N,  High  Energy  Laser,  and  63587N,  Test  Bed  Demonstration,  supported  development  of 
the  High  Energy  Laser  technology  base,  subsystem  development,  field  tests,  and  the  lethality  demonstration  program 

(D)  RELATED  ACTIVITIES 

°  Other  directed  energy  technology  including  pulsed  chemical  lasers  is  being  pursued  under  PE  62768N 

“  The  Air  Force  is  carrying  out  an  Advanced  Radiation  Technology  Program,  PE  63605F,  Evaluation  of  Damage  Effects  on 

Materials  of  Air  Force  Interest.  This  element  includes  the  employment  of  an  experimental  high  energy  laser  on  board  a 
C-135  aircraft 

°  DARPA  is  supporting  the  development  of  advanced  lasers  and  pointer-trackers  for  space  applications 

°  All  ODD  High  Energy  Laser  programs  are  closely  coordinated  by  the  Under  Secretary  of  Defense  for  Research  and  Engineering 

*  Roman  numeral  I.  identifies  the  numbered  items  in  paragraphs  1.,  Z,  and  3.  below  as  belonging  to  the  Program  Element  PEDS, 
e.g.,  1.1.1  refers  to  the  1st  item  in  paragraph  1.  of  the  Program  Element  PEDS.  Similarly  a  Roman  numeral  II,  III,  ...  etc. 

will  be  used  in  front  of  the  word  “Project"  on  the  first  page  of  each  Project  PEDS  e.g.,  II. 1.1  refers  to  the  1st  item  in 
paragraph  1.  of  the  1st  Project  PEO  for  this  P.E. 
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1,  *Proqratn  Element;  62735N  Title:  High  Energy  Laser  Technology 

Oof)  Mission  Area:  521  -  Electronics  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

(U)  WORK  PERFORMED  BY 

“  In>House  -  Fleet  Analysis  Center,  Corona,  CA;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Weapons  Center,  China 
Lake,  CA;  Pacific  Missile  Test  Center,  Pt.  Mugu,  CA;  Naval  Surface  Weapons  Center,  Oahlgren,  VA 

®  Industrial  -  Applied  Physics  Laboratory,  Johns  Hookins  University,  Baltimore,  MO;  Science  Applications,  Inc.,  Arlington, 
VA;  Hughes  Aircraft  Company,  Culver  City,  CA;  Sperry  Systems  Management,  Great  Neck,  NY;  TRW  Defense  and  Space  Systems 
Group,  Redondo  Beach,  CA;  MIT  Lincoln  Laboratory,  Lexington,  MA;  Bendix  Guidance  Systems  Division,  Mishawaka,  IN;  Teledyne 
Ryan  Aeronautical  Corp.,  San  Diego,  CA;  Sperry  Flight  Systems,  Albuquerque,  NM;  Lockheed  Missile  and  Space  Coro., 
Sunnyvale,  CA 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (0)  FY  1981  and  Prior  Accomplishments 

High  Energy  Continuous  -  Wave  Chemical  Lasers 

1.1  Developed  a  ^  1  chemical  laser  which  was  mated  to  the  Navy  pointer-tracker  to  demonstrate  the  ability  to 

transmit  a  hTgh  power  beam  to  a  selected  aimpolnt  on  a  dynamic  target  and  maintain  the  beam  on  the  aimpoint  for 

sufficient  time  to  cause  disabling  damage 

1.2 

1.3  This  demonstration  regarded  as  the  most  significant  event  In  U.Sj  High  Enei^y  Laser  development  to  date 

1.4  Completed  fabrication  and  Initial  characterization  tests  of  the  "^chemical  laser  for  the  SEA  LITE  Program 

1.5  Completed  critical  design  review  of  SEA  LITE  Beam  Director 

1.6  Conducted  tests  to  confirm  performance  of  high  risk  elements  In  the  SEA  LITE  system 

1.7  Conducted  damage  vulnerability  tests  to  determine  characteristics  of  candidate  SEA  LITE  targets 

2.  (U)  FY  1982  Program 

2.1  Complete  fabrication  of  components  necessary  to  allow  operation  of  laser  at  White  Sands  Missile  Range 

2.2  Fabricate  SEA  LITE  Beam  Director  " 

2.3  Complete  design  and  Initiate  fabrication  of  Hot  Soot  Tracker  for  the  Beam  Director 

2.4  Complete  field  test  of  the  Automatic  Aimpoint  Selection  and  Maintenance  subsystem  and  Initiate  Integration  Into  the 

SEA  LITE  Beam  Director 

2.5  Award  contracts  for  modification  of  SEA  LITE  targets  to  incorporate  diagnostic  Instrumentation 
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1.  ♦Program  Element:  6273SW 

OoO  Mission  Area:  521  -  Electronics  and  Physical  Sciences 


Title:  High  Enerq 
Budget  Activity: 


Laser  Technology 
-  Technology  6ase 


FY  1983  and  FY  1984  Planned  Programs 


3.1  Move  _  laser  to  White  Sands  Missile  Range  (WSMR)  and  complete  characterization  tests 

3.2  Complete  fabrication  and  factory  acceptance  tests  of  SEA  LITE  Beam  Director;  move  Beam  Director  to  White  Sands 
Missile  Range  (WSMR),  and  complete  characterization  tests 

3.3  Complete  fabrication  of  Hot  Spot  Tracker,  perform  characterization  tests  and  Integrate  Into  SEA  LITE  Beam  Director 

3.4  Produce  target  Instrumentation,  Install  In  targets,  and  perform  flight  qualifications  at  White  Sands  Missile  Range 

3.5  Complete  subsystem  Installation  and  Integration  at  White  Sands  Missile  Range 

3.6  Initiate  check-out  tests  of  total  SEA  LITE  system 


Changes  from  FY  1982  to  FY  1983 


3.7  Program  content  Is  unchanged 


Program  to  Completion: 


This  Is  a  continuing  program. 


5.  ('J)  Milestones:  Not  applicable. 
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FY  1983  KUUt;  OtSCHlPTlV£  SUHMArtY 

Pruyram  tleinent:  b/!?b7N  Title:  Human  Factors  and  Siniulatign  Technology 

UoU  Mission  Area:  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  TecKnoTogy  Base 


Total 

Estimated 
Cost 

Cdntfnuing 
Continuing 
Continuing 
Continuing 

( U )  BH I  £F  DESCHIPTIUN  OF  at  MEN!  ANIJ  MISSION  NEED 

°  Supports  development  of  improved  visual  and  weapons  simulation  capabilities  and  individualized  automated  training 

technigiies  to  minimize  the  expensive  use  of  operational  equipment  for  training 

°  Supports  development  of  a  more  effective  man-machine-mission  relationship  to  assure,  in  the  design  of  equipment,  that  the 
demands  and  environmaoT.  ro.N,.!  By  the  equipnent  are  compatible  with  abilities  and  characteristics  of  the  human  operator 
and  maintainer 

( U )  BASIS  FOR  FY  1983  RDT&E  HEQUEST 

°  Continue  evaluation  of  suitability  of  candidate  systems  with  advanceJ  wide  angle  visual  and  motion  cuing  capabilities  for 
a  helicopter  trainer  concept 

°  Accelerate  the  development  of  radar  target  acquisition  techniques  to  increase  the  probability  of  detection  of  airborne 

targets  as  a  function  of  range 

°  Complete  the  development  of  psychophysiological  fatigue  and  stress  reduction  techniques  applicable  to  long  endurance 

missions 

°  Complete  feasibility  model  of  a  multi-spectral  image  simulation  system  having  display  characteristics  such  that  proper 

correlation  between  sensors  can  be  dJtectel  and  used  to  identify  targets  faster  and  more  accurately 

“  Initiate  identification  of  maintenance  tasks  which  are  most  difficult  to  perform  and  evaluate  design  concepts  to  improve 

maintenance  performance  in  shipboard  systems 

°  Increase  in  funding  for  Project  F57-525  over  the  FY  1902  total  (>>22  ti.jusand)  will  pernit  the  acceleration  of  the 

development  of  radar  target  acquisition  techniques  to  increase  the  probability  of  detection  of  airborne  targets  and  to 
initiate  efforts  to  design  and  evaluate  concepts  to  improve  inaintainers  performance  and  increase  operational  readiness 
aboard  ship 


(U)  RESOUKCES  ( PROJEC  f  LISTING):  '  )ol lars  in  Thousands) 
Project 

No.  Title 

*'  TOTAL'  FOR  PROGRAM  ELEMENT 
F57-52b  Human  Factors  Technology 
Fb7-52b  Simulation  Technology 
F5/-701  Smalt  Business 


FY  1981  FY  198.2  FY  1983  FY  1984  Additional 

Actual  Estimate  Estimate  Estijnate  to  Completion 

'5,’8i>3“  ‘6,487  lj,'055  "  '8,'447"  Continuing" 

2,211  2,879  3,801  4,019  Continuing 

3,652  3,308  3,88b  4,042  Continuing 

0  300  36-8  306  Continuing 
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Program  Element:  62757N  Title:  Human  Factors  and  Simulation  lecnnology 

OoD  Mission  Area:  522-  Environmental  and  Life  Sciences  Budget  Activity:  1*-  fechnology  6ase . 

°  As  this  is  a  continuing  program,  the  above  funding  includes  o'ltyear  uscilation  and  encompasses  all  work  or  developn-iut 
phases  now  planned  or  anticipated  through  FY  1984  only. 

(U)  CQMPAKISON  WITH  FY  1982  OESCHIPTIVE  SUMMARY 

i 

°  (Dollars  in  Thousands).  The  changes  between  the  funding  profile  shown  in  the  FY  1982  Descriptive  Sumnary  and  that  shown 
in  this  Descriptive  Summary  are  as  follows:  -38  in  FY  19H1;  -1,606  in  FY  1982;  and  -1,094  in  FY  1983.  These  decreases 
result  from  the  termination  of  several  efforts  in  simulation  technology  and  the  decision  njt  initiate  several  .‘ffijet; 
in  human  factors  engineering. 

°  Other  minor  changes  fron  the  element  funding  profile  shown  in  the  FY  1982  Descriptive  Suiwiary  result  froiu  refined 
estimates  of  cost  including  escalation  and  other  minor  adjustinents  charicteri st ic  of  r.iiiiirch  and  exploratory  developaent 


(U)  FUNDING  AS  REFLECTED  IN  THE  /Y  1982  OESCHIPTIVE  SUMMARY 

. .  . .  Total 


Project 

FY  1980 

FY  191)1 

FY  1982 

FY  1983 

Additional  Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Coapletion  Cost 

TSTSl  for  PROGRAM  ELEMENT 

5',672 

5,901 

■a',!!?!” 

9,149 

Continuing  Continuing 

Fb7-52b 

Human  Factors  Technology 

1,927 

2,225 

3,693 

4,335 

Continuing  Continuing 

Fb7-526 

Simulation  Technology 

3,745 

3,676 

4,400 

4,814 

Continuing  Continuing 

(U)  UTHER  APPROPRIATIONS  FUNDS:  Hone. 


► 
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I.  *Prograiii  Element:  b2757rl  Title;  Human  Factors  and  Simulation  Tecnnology 

L)oD  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activfty:  1  -  /.HCHnorocyriJase 

( U )  UETAILEU  BACKBKOUNU  ANU  DESCKIPTIUN 

°  NEED  -  Minimize  expensive  use  of  operational  eguip'aent  fur  t-iining 

Element  supports:  developtnent  of  technology  to  improve  visual  and  iveapons  simulation  capabilities;  voice 
technology  to  improve  the  effectiveness  of  training  devices;  individualized  automated  training  techniques  to 
improve  performance  liieasurement 

°  NEED  -  Weapon  systems  must  he  conpatible  with  the  abilities  of  the  human  operators  and  maintainers 

Ele'nent  supports;  de/elupiiHnt  of  human  factors  design  data  to  assure  a  uiore  effective  man-machine- lission 
relationship;  techniques  to  reiuce  the  i if jrmition  overload  in  coiomand  and  control  systems;  development  of  job 
designs  and  procedures  to  improve  human  performance 

(U)  HELATED  ACnviriES 

®  To  assure  coordination  and  avoid  duplication,  a  continuous  exchange  of  information  is  conducted  with  the  Anny,  Air  Force, 
other  governmental  agencies,  the  private  industry  sector,  academic  institutions  and  three  Technology  Advisory  Groups 

^  Kelated  program  elements  are: 

63701N,  Human  Factors  Engineering  Development 
64703N,  Ti-di’iinj  Devices  Prototype  Development 
b2205F,  Training  and  Simulation  Technology 
62716A,  Hunan  Factors  in  Military  Syste<ns 

(U)  WOHIC  PEHFDKMED  BY 

®  In-House  -  Naval  Training  Equipment  Center,  Orlando,  Ft;  Naval  Air  Development  Center,  Warminster,  PA;  riaval  Ocean 
Systems  Center,  San  Diego,  CA;  Naval  Weapons  Center,  China  Late,  CA;  Navy  Personnel  R&O  Center,  San  Diego,  CA 


•  Roman  nuineral  1.  identifies  the  numbered  itens  in  paragraphs  1.,  Z. ,  and  3.  below  as  belonging  to  the  Progran  Element  PEDS 
e.g.,  1.1.1  refers  to  the  first  item  in  paragraph  1.  of  the  Program  Element  PEDS.  Similarly,  a  Roman  numeral  II,  III,  etc.  will 
he  used  in  front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEDS  e.j.,  >1.1.1  refers  to  the  first  item  in  paragraph  1 
of  the  first  Project  PEDS  for  this  Program  Element. 


1.  ‘Program  Element:  62757N  Title:  Human  Factors  and  Simulation  Technology 

OoO  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  Technology  Base 

°  l[|<lustria1  -  Technology  Service  Corp.,  Santa  Monica,  CA;  American  Airlines,  Dallas,  TX;  Singer-Link  Division,  Binghamton, 
nV;  A^pplicon,  Inc.,  Rockville,  MD;  Science  Applications,  Inc.,  Orlando,  FL;  McDonnell  Douglas,  St.  Louis,  MO;  Honeywell, 
Inc.,  Minneapolis,  MN;  Analytics,  Willow  Grove,  PA;  Perceptronics,  Woodland  Hills,  CA;  International  Telephone  & 
Telegraph,  Nutley,  NO 

°  i^ademic  -  University  of  Illinois,  Champaign,  IL;  University  of  South  Carolina,  Columbia,  SC;  Ohio  State  University 
Research  Foundation,  Columbus,  OH 

(U)  PROGRAM  ACCOMPLISHMENTS  ANO  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 

Improved  Weapon  System  Maintenance 

1.1  Less  than  adequate  performance  by  maintenance  technicians  has  led  to  decreased  operational  readiness 

1.2  Major  cause  of  poor  maintenance  technician  performance  is  weapon  system  design 

1.3  Identified  design  features  in  the  F-14  and  the  SH-2F  platforms  which  influence  lalntenance  effectiveness 

1.4  Developed  data  base  of  design  features  which  contribute  to  reduced  maintenance  nanhours  and  improved  maintenance 
performance 

Design  of  Aircrew  Training 

1.5  Developed  a  computer-aided  system  for  providing  instructional  data  for  the  prelaunch  and  navigation  mission  phases 

1.6  Concepts  have  been  incur, ijriteJ  into  two  low  cost  cockpit  procedures  trainers  for  the  SH-3H  and  A3  aircraft 

1.7  Improves  efficiency  of  conducting  aircrew  training  systems  analyses  and  design  by  75  percent 

Workload  Reduction  in  Submarine  Combat  Control  Systems 

1.8  Demonstrated  a  technique  to  reduce  workload  through 

a.  Rapid  convergence  of  passive  target  range  estimates 

b.  Displaying  confidence  limits  around  individual  and  combined  range  estimates 

c.  Alerting  command  to  critical  range-related  events 

Target  Acquisition  Effectiveness 

1.9  Accuracy  in  mission  planning  is  dependent  on  realistic  estimates  of  pilot  perfonoance 
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!.  ‘Program  Element:  627S7N  Title:  Human  Factors  and  Simulation  Technology 

DoO  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:' "f  -  TechnoTo-iy  Base 

1.10  Pilot  performance  must  be  predicted  as  a  function  of  mission  and  >«eapon  system  variables 

1.11  Data  was  developed  for  predicting  performance  as  a  function  of  target  type,  target  configuration  and  target 
sur round! ngs 

1.12  Identification  of  these  parameters  has  made  possible  more  efficient  training  procedures  and  more  realistic 

I M t.;s  of  mission  success 

2.  (U)  FY  1982  Prog^  r 

Human  Factors  Technology 

2.1  Complete  human  factors  evaluation  relating  control,  sensor  and  display  systems  characteristics  to  operator-aircrew 
performance 

2.2  Continue  the  identification  and  selection  of  voice  compatible  functions  for  possible  application  with  voice 
interactive  systems 

2.3  Accelerate  efforts  to  improve  the  performance  of  ship  propulsion  plant  personnel  in  both  watchstanding  and 
maintenance  by  using  human  factors  technology  to  reduce  the  level  of  skill  required  and  by  development  of  more 
efficient  work  procedures 

2.4  Initiate  development  of  human  factors  data  which  can  increase  the  probability  of  radar  detection  ot  airborne 
targets 

2.5  Complete  development  of  vibration  design  criteria  and  auditory  stress  evaluation  factors 

Simulation  Technology 

2.6  Complete  exploratory  development  by  demonstrating  the  feasibility  of  the  pilot  helmet  mounted  display  to  provide  a 
significant  increase  in  scene  detail  in  the  area  of  interest  to  the  pilot 

2.7  Initiate  development  of  motion  cuing,  aural  and  visual  system  requirements  for  helicopter  simulation 

2.B  Complete  transformation  of  Defense  Mapping  Agency  data  base  to  format  suitable  for  computer  image  generation 

2.9  Continue  with  development  of  voice  technology  to  enhance  iian-> lacb i ne  interaction  in  training 

2.10  Complete  development  of  small  portable  electronic  maintenance  troubleshooting  aid 

2.11  Continue  development  of  enhanced  target  and  ocean  models  for  generating  acoustic  signals  with  the  fidelity  required 

for  training  with  advanced,  operational  signal  processing  equipment 

2.13  Initiate  development  and  evaluation  of  artificial  intelligence  techniques  for  transferring  subject  matter  expert 
information  to  a  knowledge  base  which  can  be  accessed  by  a  training  simulator 

2.11  Continue  the  development  of  training  requirements  for  a  part  task  missile  envelope  recognition  trainer 
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I.  ♦Program  tleiiient:  62757N  Title:  Hunan  Factors  and  Simuldtion  Technology 

iJol)  Mission  Area;  b22  -  EnTTronmental  and  Life  Sciences  Budget  Activity:  I  -  Technology  Base 

J.  (U)  FY  1983  and  FY  1984  Planned  Programs 

Human  Factors  Technology 

3.1  Determine  the  basic  characteristics  for  limited  cj'inectel  speech  recognition  for  voice  interactive  systems 

3.2  Accelerate  the  specification  of  requirements  for  assessing  digital  radar  target  acquisition  and  complete  comparison 
of  analog  and  digital  radar  target  aci|ui si tion 

3.3  evaluate  experimental  procedures  and  job  designs  on  a  pilot  ship  to  determine  their  effectiveness  in  improving  the 
performance  of  propulsion  plant  personnel 

3.4  Initiate  identification  of  maintenance  tasks  Mhich  are  most  difficult  to  perform  and  evaluate  design  concepts  to 
improve  maintenance  performance  in  shipboard  systems 

3.5  Complete  the  development  of  psychophyslological  fatigue  and  stress  reduction  techniques  applicable  to  long 
endurance  missions 

Simulation  Technology 

3.6  Transition  the  pilot  helmet  mounted  display  feasibility  model  to  Advanced  Development 

3.7  Continue  evaluation  of  suitability  of  candidate  systems  with  advanced  wide  angle  visual  and  motion  cuing 
capabilities  for  a  helicopter  trainer  concept 

3.8  Implement  on  a  microprocessor  system  the  target  and  ocean  models  for  generating  acoustic  signals  and  determine 
their  effectiveness  In  simulating  an  existing  ASM  trainer 

3.4  Complete  feasibility  model  of  a  multlspectral  Image  simulation  system  having  display  characteristics  such  that 
proper  correlation  factors  between  sensors  can  be  detected  and  used  to  Identify  targets 

3.10  Evaluate  artificial  Intel  llgence  concepts  adapted  Into  a  training  context  and  complete  design  of  a  laiioratory 
system 

3.11  Complete  development  of  requirements  for  a  part  task  ^alsslle  envelope  recognition  trainer 

3.12  ContlMi-  development  of  advanced  noise  technology  which  will  permit  the  trai  iee  to  interact  directly  with  the 
training  device  via  automated  speech  technology  and  Initiate  development  of  feasibility  model 

Changes  from  FY  1982  to  FY  1983 
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I.  ‘Program  Element:  62757N  Title:  Human  Factors  and  Simulation  Technology 

lloO  Mission  Area:  522  -  EnvTronmental  and  Life  Sciences  Budget  Activity:  f'-'  TecTinoloqy  "ffa'se 

3.13  The  1,568  thousand  increase  in  the  element  total  will  permit  the  acceleration  of  the  development  of  radar  target 
ac'inis il. iin  techniques  to  increase  the  probability  of  detection  of  airbori*  targets;  increased  emphasis  to  permit 
completion  of  the  development  of  multi-spectral  image  simulation  to;iii|iies  for  the  detection  and  identification  of 
targets;  the  initiation  of  efforts  to  design  and  evaluate  concepts  to  improve  mainteuice  perfurmance  in  order  to 
increase  ship  operational  readiness;  and  to  expedite  co-ipletion  )f  the  development  of  the  requirements  for  a  part- 
task  missile  envelope  recognition  trainee. 

4,  (U)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (U)  Milestones:  Not  applicable. 
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FY  1983  ROTiE  OESCRIPTIVE  SUMMARY 


Proqram  Flement:  62758N 

OoO  Mission  Area:  S2?  -  Environmental  and  Life  Sciences 
(U)  RESOURCES  (PROJECT  EISTIMG):  (Oollars  in  Thousands) 


Title:  Biomedical  Technology 
Budget  Activity:  1  -  TechnoTogy  Base 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

T(5Tal  for  program  element 

10,061 

10,619 

8,996 

9,589 

Continuing 

Continuing 

F58-523 

Personnel  Protective  and  Survival 

Equipment  and  Clothing 

1.695 

1.445 

1,244 

1,388 

Continuing 

Continuing 

F58-524 

Medical  Support  Technology 

5.112 

0 

0 

0 

Discontinued 

Discontinued 

F58-524* 

Injury  and  Oisease  Prevention 

0 

5.431 

4,329 

4,466 

Continuing 

Continuing 

F58-527 

Casualty  Care 

1,729 

2,088 

2,106 

2,287 

Continuing 

Continuing 

FSB- 523 

Personnel  Performance  A  sjssment  and  Enhancement 

1,525 

1,655 

1,317 

1,448 

Continuing 

Continuing 

•Restructured  Project 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSIOM  NEEO 

”  Prevents  or  mitigates  threats  to  health  and  degradation  of  performance  to  assure  mission  success 

°  Oevelops  technology  essential  to  protect  Navy  and  Marine  Corps  personnel  deployed  in  environments  involving  exposure  to 

physical,  chemical,  biological,  and  psychological  hazards 

°  Maintains  high  personnel  performance  levels,  physical  and  mental  health,  and  maximizes  recovery  from  disease  and  injury 
°  Biomedical  technologies  applicable  to  these  problems  are  not  generally  required  or  advanced  by  the  civilian  community 

(U)  BASIS  FOR  FY  1983  RDTAE  REQUEST 

"  Continue  the  development  of: 

-  New  fibers  and  fabrics  for  protective  garments  for  personnel  exposed  to  chemical  and  physical  hazards 
Aircrew  personnel  life  support,  survival,  rescue,  and  emergency  egress  systems 
Sustained  G-tolerance  criteria 

Criteria  for  protection  against  Navy  relevant  chemical  and  physical  hazards 
Technology  to  rapidly  diagnose  and  treat  disease  and  injury 
Criteria  to  assess  and  insure  maximum  performance  of  personnel 


Program  Element:  62758N  Title:  Biomedical  Technology 

OoD  Mission  Area:  bit  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  fecliri^ogy  Base 

°  Since  this  is  a  continuing  program,  the  above  funding  includes  outyear  escalation  and  encompasses  all  Mork  or  development 
phases  now  planned  or  anticipated  through  1984  only 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY  (Dollars  in  Thousands) 

°  The  changes  between  the  funding  profile  shown  in  the  FY  1982  Descriptive  Summary  and  that  shown  in  this  Descriptive 
Summary  are  an  increase  in  FY  1981  of  $273  due  to  reprogramming,  a  decrease  in  FY  1982  of  $387  resulting  from  budget 
reductions;  and  a  decrease  in  FY  1983  of  $3700  resulting  from,  1)  a  transfer  of  management  responsibility  for  Navy 
infectious  disease  and  combat  dentistry  programs  to  the  Army  ($1800),  and  2)  budget  reductions 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY 
Project 

No.  Title 

TPTO'  FOR  PROGRAM  ELEMENT 
F58-523*  Personnel  Protective  and 

Survival  Equipment/Clothing 
F58-524  Medical  Support  Technology 
F58-524*  Injury  and  Disease  Prevention 
F58-527  Casualty  Care 

F58-528  Personnel  Performance  Assessment  and  Enhancement 


FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

■57557- 

5,78a 

17,006 

T2.656" 

Continuing 

Continuing 

1,524 

2,004 

1,950 

2,210 

Continuing 

Continuing 

8,443 

7,784 

0 

0 

Discontinued 

Discontinued 

0 

0 

4,989 

5,753 

Continuing 

Continuing 

0 

0 

2,307 

2,714 

Continuing 

Continuing 

0 

0 

1,760 

2,019 

Continuing 

Continuing 

•Restructured  projects 

(U)  OTHER  APPROPRIATIONS  FUNDS:  None. 
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Ele'nent:  6275ftN  Title:  Biomedical  Technology 

Area:  52?  -  Enviroomentai  and  Life  Sciences  Budget  Activity:  1  -  Technology  Base 

BACKGROUNn  ANO  OESCRIPTION 


orts  are  directed  toward  the  protection  and  improvement  of  the  physical  and  mental  effectiveness  of  Navy  and  Marine 
ps  personnel  in  all  operational  environments 
lores  new  technologies  essential  to: 

Hevelop  and  refine  personnel  protective  clothing  and  eguipment 
Prevent  or  maximize  recovery  from  disease  and  injury 
Maintain  and  enhance  personnel  performance 

define  human  response  and  tolerance  to  toxic  chemicals,  nonionizing  radiation,  thermal  stress,  accelerative  forces, 
and  high/low-pressure  environments,  noise  and  psychological  stresses 

ACTIVITIES 

itematic  exchange  of  reports,  attendance  at  meetings,  workshops,  study  panels,  and  symposia  facilitate  coordination  and 
iperation  with  other  military  services,  U.S.  governmental  and  international  agencies 

(FORMED  BY 

■House  -  Naval  Air  Systems  Command,  Washington,  DC;  Naval  Medical  Research  and  Development  Command,  Bethesda,  MO; 
‘ice  of  Naval  Research,  Arlington,  VA;  Naval  Supply  Systems  Command,  Washington,  DC;  and  Marine  Corps  Development  and 
ication  Command,  Quantico,  VA 

ACCOMPLISHMENTS  ANO  FUTURE  PROGRAMS 


1981  and  Prior  Accomplishments 
Personnel  Protective  and  Survival  Equipment  and  Clothing 


leral  1.  identifies  the  numbered  items  in  paragraphs  1.,  2.,  and  3.  below  as  belonging  to  the  Progam  Element  PEDS  e.g. , 
!  to  the  first  item  in  paragraph  1.  of  the  Program  Element  PEOS.  Similarly,  a  Roman  numeral  11,  III,  etc.  will  be  used 
the  word  “Project"  on  the  first  page  of  each  Project  PEOS  e.g.,  1 1.1.1.  refers  to  the  first  item  in  paragraph  1  of  the 
:t  PEDS  for  this  Program  Element. 
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I.  ‘Program  Element:  627S8N  Title:  Biomedical  Technology 

OoD  Mission  ^rea:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  Technology  Base 

1.1  Holographic  techniques  were  adapted  to  the  problem  of  rejecting  multi  frequency  lasers 

1.2  Oeveloped  a  urine  collection  system  for  female  aviators 

1.3  Developed  a  two-piece  intermediate/extreme  cold  weather  jacket 

1.4  Developed  prototype  protective  clothing  for  females 

1.5  Developed  improved  materials  and  construction  techniques  for  safety  footwear 

1.6  Completed  a  new  athropometric  survey  of  aircrew  personnel 

Injury  and  Disease  Prevention 

1.7  Determined  thresholds  for  eye  and  Skin  toxicity  of  shipboard  fire  suppressant  chemicals 

1.8  Demonstrated  that  microwave  radiation  reflected  from  the  heart  contains  information  on  its  functional  status 

1.9  Three  human  subjects  reached  a  record  pressure  depth  of  686  m  (69  times  normal  sea  level  pressure) 

1.10  Determined  correlation  of  cerebral  cortex  activity  to  +S^  sustained  acceleration 


Casualty  Care 

1.11  Completed  development  of  prototype  computer-assisted  program  for  diagnosing  acute  abdominal  pain  aboard  submarines 

1.12  Demonstrated  feasibility  of  using  particulate  bone  grafts  for  reconstruction  of  maxillofacial  injuries 

1.13  Developed  a  method  to  access  the  efficacy  of  selected  pharmaceuticals  and  surgical  procedures  to  improve  and 
accelerate  nerve  regeneration 

1.14  Determined  that  hyperbaric  oxygen  theraoy  will  significantly  Improve  healing  of  Infected  wounds 

1.15  Developed  an  in  vivo  assay  to  determine  the  rate  at  which  liposomes  (lipid  preparations  used  to  carry  drugs  and 
oxygen  in  the  blooH)  are  removed  from  the  blood 

1.16  Type  4  and  Type  8  bloods  have  been  successfully  transformed  into  a  universal  donor  (Type  0)  blood 
Personnel  Performance  Assessment  and  Enhancement 

1.17  Developed  a  technique  for  Identifying  the  critical  auditory  components  involved  in  sonar  detection  and  classificatior 
1.13  Completed  a  laboratory  technique  to  separate  synthetic  prostaglandin  (PGBx)  fractions. 

1.19  Anthropometric  constraints  associated  with  the  TA-4  series  aircraft  have  been  upgraded 

2.  (U)  FY  1982  Progran 
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I.  *Program  Element:  62758N  Title:  Biomedical  Technology 

OoD  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  technology  Base 

Personnel  Protective  and  Survival  Eguipment  and  Clothing 

2.1  Develop  technigues  to  seal  holographic  multi-navelength  laser  protective  system  to  aviators  helmet  visors 

2.2  Begin  development  of  devices  to  enhance  communications  by  selectively  blocking  out  high  intensity  noise 

2.3  Conclude  evaluation  of  a  helicopter  ballistic  protective  helmet. 

2.4  Begin  development  of  new  technology  for  miniature,  maintenance  free,  long  duration  emergency  aircrew  high  pressure 
breathing  systems 

2.5  Complete  assessment  of  problems  associated  with  extended  range  search  and  rescue  of  downed  aircrewmen 

2.6  Complete  evaluation  of  ejection  seat  seatback  restraint  and  survival  equipment  stowage  package 

2.7  Begin  development  of  mi nicomputer/radio  technology  for  escape,  evasion  and  rescue  of  downed  aircrewmen 

2.8  Begin  development  of  a  personal,  disposable,  chemical  heat  generating  device  for  emergency  anti-exposure 
protection 

2.9  Continue  development  of  water-proof,  lightweight,  cold  weather  clothing  for  USMC  amphibious  operations  (Combat 
Immersion  Suit) 

Injury  and  Disease  Prevention 

2.10  Resume  studies  on  effects  of  microwave  radiation  exposure  on  the  central  nervous  and  endocrine  systems.  Complete 
studies  on  brain  metabolism 

2.11  Begin  development  of  improved  criteria  for  insecticide  control  and  personal  protection  against  coastal  Cul icoides 
sand  fly 

2.12  Establish  exposure  limits  for  JP-5  and  marine  diesel  fuels 

2.13  Continue  studies  on  human  tolerance  to  deep  sea  diving 

2.14  Man-rate  motion  generator  (MOGEN)  and  interface  it  with  data  acquisition  and  control  systems,  and  begin  human 
experiments 

2.15  Continue  vaccine  development  against  the  malaria  sporozoite 

2.16  Continue  acquisition  and  analysis  of  health  data  of  submariners 

2.17  Continue  development  of  physiological  standards  for  evaluation  of  techniques  and  devices  to  enhance  tolerance  to 
sustained  longitudinal  axis  accelerations 

2.18  Complete  determination  of  female  strength  requirements  for  activation  of  parachutes 

2.19  Begin  determination  of  requirement  for  fire  resistant  flight  clothing  subassemblies 

Casualty  Care 

2.20  Commence  development  of  a  radiated  animal  model  for  evaluating  selected  medical  and  surgical  therapies 
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I.  ‘Program  Element:  62758N  Title:  Biomedical  Technology 

OoD  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  Technology  Base 

2.21  Complete  development  of  a  procedure  to  suppress  specific  immunocompetent  cells  Mtilch  cause  graft  versus  dost 
disease 

2.22  Continue  development  of  procedures  to  obtain  therapeutic  quantities  of  soluble  bone  growth  factor 

2.23  Begin  submarine  sea-trials  of  a  computer-assisted  diagnostic  program  for  abdominal  pain 

2.24  Complete  development  of  a  automated  disease  and  Injury  reporting  system  for  use  in  Navy  outpatient  clinics 

2.25  Commence  development  of  electromagnetic  radiation-based  life  signs  detector  and  vital  signs  monitor 

2.26  Complete  development  of  a  computer  model  to  predict  oxygen  delivery  to  tissues  by  resuscitative  solutions  of 
varying  compositions 

2.27  Start  development  of  a  procedure  to  repair  severed  blood  vessels  rapidly  and  without  the  use  of  sutures 

2.28  Continue  development  of  mans  to  resuscitate  hypothermic,  hemorrhagic  shock  casualties 

2.29  Continue  development  of  procedures  to  decrease  cold-induced  tissue  damage 

2.30  Continue  development  of  fluid  supplements  for  treating  cold-induced  dehydration 

2.31  Continue  development  of  a  microwave  radiation  device  to  rewarm  hypothermic  patients 

2.32  Continue  efforts  to  purify  enzymes  Involved  In  transforming  Type  A  and  Type  B  blood  Into  a  universal  Type  0  donor 
blood,  and  begin  human  evaluation  of  blood  transfusions 

2.33  Continue  efforts  to  develop  synthetic,  stroma  free  hemoglobin  blood  substitutes 


Personnel  Performance  Assessment  and  Enhancement 

2.34  Complete  development  of  self-reporting  measures  for  assessing  airsickness,  and  validate  using  flight  simulators 
and  vestibular  dysfunction  tests 

2.35  Continue  development  of  tests  for  assessing  sensory,  cardiovascular,  and  performance  competence  of  older  aviators 

2.36  Continue  evaluation  of  Identified  vocal  and  linguistic  factors  that  have  potential  for  controlling  certain  aircraft  functions 

2.37  Continue  development  of  techniques  for  assessing  the  efficacy  of  aircraft  heads-up  visual  displays 

2.38  Continue  studies  to  establish  the  pharmacological  active  structure  of  PGBx  (a  synthetic  prostaglandin) 

2.39  Complete  requirements  analysis  for  development  of  new  concepts  for  aircrew  positioning  and  restraint 

2.40  Continue  studies  on  techniques  to  Improve  6-to1erance 

2.41  Continue  aircrew  anthropometric  correlation  with  T-2C,  A-7  and  A9-8  aircraft 

2.42  Begin  a  theory  analysis  for  mathematical  modeling  of  thermal  exchange  characteristics  of  personnel  clothed  In 
protective  clothing 

2.43  Begin  establishing  requirements  for  development  of  specifications  for  a  device  to  simulate  human  exposure  to 
extreme  temperatures 
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I.  ‘Program  Element:  62758W  Title:  Biomedical  Technology 

OoD  Mission  ^rea:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  Technology  Base 

3.  ('J)  FY  1983  and  FY  19B4  Planned  Programs 

Personnel  Protective  and  Survival  Equipment  and  Clothing 

3.1  Initiate  test  and  evaluation  of  materials  for  use  in  United  States  Marine  Corps  protective  clothing  and  equipment 

3.2  Complete  test  and  evaluation  of  high  pressure/emergency  breathing  systems  for  aircrenmen 

3.3  Complete  test  and  evaluation  of  prototype  miniature  radio/computer  for  long  range  survival  navigation  by  downed 

aircrewtnen 

Injury  and  Disease  Prevention 


3.4  Continue  efforts  to  develop  methods  for  controlling  sand  flies  and  initiate  development  of  a  non-toxic  pest 
management  scheme  for  control  of  cockroaches  aboard  ship 

3.5  Complete  threat  analysis  of  non-fire  resistant  flight  clothing  subassembles 

3.5  Complete  development  of  exposure  limits  for  OTTO  Fuel  II,  nitrate  ester  propellants  and  hydraulic  fluids  of 
interest  to  the  Navy 

3.7  Complete  development  of  methods  to  identify  individuals  who  are  susceptible  to  noise-induced  hearing  loss 

3.8  Quantify  the  hazard  of  noise  exposures  exceeding  eight  hours  duration 

3.9  Complete  development  of  a  protocol  for  rapid  heat  acclimatization  of  Marines  on  LHA  ships 

3.10  Initiate  evaluation  of  chronic  exposure  of  primates  to  microwave  radiation,  and  complete  determination  of  effects 
of  radio  frequency  radiation  on  the  immune  system 

3.11  Complete  determination  of  thresholds  of  microwave-induced  alterations  on  performance 

3.12  Complete  quantitative  evaluation  of  multiple  inert  gas  mixtures  in  decompression 

3.13  Begin  development  of  personnel  exposure  guidelines  for  two  and  four-hour  durations  at  the  0.1-0. 6  Hz  range  of 
simulated  ship  heave  motion,  and  begin  development  of  guidelines  for  a  six-hour  exposure 

3.14  Begin  development  of  pharmacological  intervention  techniques  to  reduce  adverse  physiological  and  performance 
effects  of  short  and  medium-duration  exposure  to  heave  motion 

3.15  Complete  animal  studies  on  enzymes  which  cause  dental  plaque  dispersion 

3.15  Begin  development  of  procedures  to  prevent  cardio-respiratory  deconditioning  during  prolonged  submarine  patrols, 
and  complete  epidemiological  survey  of  health  hazards  associated  with  submarine  patrols 

Casualty  Care 

3.17  Begin  development  of  triage  indices  for  personnel  exposed  to  nuclear  radiation 
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1.  *Proqraiii  Element:  62758N  Title:  Biomedical  Technology 

DoO  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  Technology  Base 

3.18  Begin  develooment  of  computer-assisted  diagnostic  program  for  chest  pain  for  submarine  sea-tr1a1s 

3.19  Complete  the  development  of  a  device  to  join  severed  blood  vessels  without  sutures 

3.20  Complete  development  of  fluid  supplements  to  treat  hypothermic  casualties 

3.21  Complete  the  development  of  an  electrOTaqnetlc  device  to  rewarm  cardiac  tissue  of  hypothermic  casualties,  and 
therapeutic  procedures  to  decrease  cold-induced  tissue  damage 

Personnel  Performance  Assessment  and  Enhancement 

3.22  Complete  evaluation  of  techniques  for  Improving  longitudinal  axis  6-to1erance. 

3.23  Complete  development  of  aircrew  cockpit  assignability  coding  system 

3.24  Complete  validation  of  a  mathematical  model  for  modeling  thermal  exchange  characteristics  of  protective  clothing 

3.25  Complete  development  of  a  human  thermal  exposure  simulation  device 

3.26  Complete  analyses  of  the  structural  components  of  the  synthetic  prostaglandin  PG8x,  and  Initiate  studies  for 
establishing  dose-response  curves  and  toxicity  on  small  animals  and  primates 

3.27  Complete  efforts  to  define  the  limits  of  sustained  physical  performance,  and  Initiate  development  of  techniques 
and  procedures  for  enhancing  physical  endurance 

3.28  Initiate  development  of  methods  to  assess  night  vision  competency  In  aviation  personnel  and  techniques  to  evaluate 
the  effectiveness  of  aids  to  enhance  night  vision 

4.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

5.  (U)  Milestones:  Not  applicable. 
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FY  1983  ROTJE  DESCRIPTIVE  SUMMARY 


Proqrain  Element:  62759N 

DoD  Mission  Area:  522  -  Environmental  and  Life  Sciences 


Title:  Ocean  and  Atmospheric  Support  Technology 
Rudnet  Activity:  1  -  Technology  Ba*ie 


(U)  RESOURCES  (PROJECT  LISTING):  (Oollars  in  Thousands) 

Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

■nrrsc  for  program  element 

^1,585 

Continuing 

Continuing 

F59-551 

Atmospheric  Modeling  and  Prediction 

4,125 

4,850 

4,861 

5,289 

Continuing 

Continuing 

F59-552 

Applied  Ocean  Acoustics 

8,300 

9,470 

7,257 

7,765 

Continuing 

Continuing 

F59-553 

Environmental  Remote  Sensing 

2,352 

1,950 

1,920 

1,975 

Continuing 

Continuing 

F59-554 

Astronomy  and  Astrophysics 

1,200 

1,250 

2,421 

2,834 

Continuing 

Continuing 

F59-555 

Arctic  Environmental  Acoustics 

2,316 

1,650 

1,631 

1,548 

Continuing 

Continuing 

F59.556 

Ocean  Facilities  Engineering 

1,620 

0 

0 

0 

- 

. 

F59-557 

Ocean  'lodellng  and  Prediction 

1,672 

1,465 

1,512 

1,408 

Continuing 

Continuing 

F59-55a 

Marine  Biology 

960 

750 

746 

790 

Continuing 

Continuing 

F59-701 

Small  Business 

0 

200 

209 

213 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED 


Provides  for  exploratory  and  applied  research  in  support  of  Nayy  enyi ronmental  needs  for  weapons  system 
planning/analysis,  design/development,  and  deployment/operation 

Develops  techniques  and  prototype  equipment  to  improve  the  Navy's  capahility  to  measure  and  predict  geophysical 
parameters  on  a  worldwide  basis 

Includes  converting  geophysical  parameters  into  mi  1 itari ly  significant  terms,  displaying  this  data  in  suitable  formats, 
and  distributing  these  predictions  in  a  timely  manner 


(U)  3AS1S  FOR  FY  1983  RDTAE  REQUEST 


The  Introduction  of  electro-optical  systems  requires  improvement  in  predictive  capabilities  within  the  marine  boundary 
layer  and  development  addressing  this  area  will  be  pursued 

Radio  interferometry  will  he  further  developed  to  provide  increased  accuracy  in  precise  time  determination 
Development  effort  will  he  continued  which  is  necessary  to  expand  the  mixed-layer  ocean  dynamics  model  to  include 
advection,  investigate  underwater  acoustic  backscatter  and  forward  scatter  mechanism,  initiate  full  scale  limited  area 
ocean  modeling,  effect  quantitative  analyses  of  energy  exchange  at  the  air/sea  interface,  and  develop  topographic  and 
acoustic  models  to  support  active  surveillance 


Proijram  Ele'nent:  HZlb'iH  Title:  Ocean  and  Atmospheric  Support  Technology 

''oil  Mission  Area:  -  Envi  ronmental  and  Life  Sciences  Budget  Activity:  1  -  Technology  Base 

"  As  this  is  a  continuing  program,  the  above  funding  profile  includes  outyear  escalation  and  encompasses  all  wrk  or 

development  phases  now  planned  or  anticipated  through  FV  1084  only 

(ij)  COMPARISON  WITH  FY  1932  DESCRIPTIVE  SUMMARY  (Oollars  in  Thousands) 

"  The  changes  between  the  funding  profile  shown  in  the  FY  108Z  Oescriptiye  Sumnary  and  that  shown  in  this  Descriptiye 

Summary  (-423  in  FY  1081,  -2,360  in  FY  1982  and  -5,556  in  FY  1983)  are  the  result  of  reorganizations  within  the  element-- 
i.e.,  effort  in  F59-556  Oeep  Ocean  Engineering  was  transferred  to  P.E.  62760N;  effort  in  F59-559  was  integrated  with 


F50-552;  and  major  at-sea  experiments  which  were 

originally 

structured 

to  support 

shipboard  tactical  sonar  in 

F59-552 

were  cancelled. 

(IJ)  FUNOING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY 

Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Comp] ot ion 

Cost 

TtmiC  FOR  PROGRAM  ELEMENT 

'22,^3 

26, ill 

Continuing 

Continuing 

F50-551 

Atmospheric  Environmental  Support 

3,975 

4,620 

4,750 

5,200 

Continuing 

Continuing 

F59-552 

Ocean  Acoustics 

10,243 

5,010 

6,000 

6,650 

Continuing 

Continuing 

F59-553 

Environmental  Remote  Sensing 

970 

1,750 

1,950 

2,150 

Continuing 

Continuing 

F59-554 

Astronomy  and  Astrophysics 

1,498 

1,200 

1,204 

1,063 

Continuing 

Continuing 

F50-555 

Polar  Environmental  Support 

3,107 

2,350 

2,600 

2,850 

Continuing 

Continuing 

F 59- 556 

Deep  Ocean  Engineering 

2,325 

1,620 

300 

350 

Continuing 

Continuing 

F59-557 

Ocean  Environmental  Support 

2,250 

2,350 

2,600 

2,850 

Continuing 

Continuing 

F59-558 

Marine  Biology 

« 

1,000 

1,150 

1,250 

Continuing 

Continuing 

F50-559 

Specialized  ASM  Acoustic  Support 

* 

3,073 

3,400 

3,750 

Continuing 

Continuing 

♦These  funds  were  assigned  to  other  projects,  principally  Project  F59-552,  in  FY  1980. 
(U)  OTHER  APPROPRIATIONS  FUNOS:  None. 


I.  •Proqram  Element:  62759N 

OoO  Mission  Area;  522  -  Environmental  and  Life  Sciences 

(u)  deta.l:d  background  and  description 


Title:  Ocean  and  Atmospheric  Support  Technology 
Budget  Activity:  1  -  Technology  Base 


Supports  environmental  technology  developments  directed  toward  the  solution  of  environmental  problems  for  electro-optic 
weapon  systems,  tactical  sonar  systems,  fixed  and  deployable  sonar  surveillance  systems,  undersea  weaponry,  undersea 
communications,  navigation  and  technology  to  increase  accuracy  in  time  determination 

Effort  is  directed  to  the  disciplines  of  general  ocean  dynamics,  marine  biology,  underwater  acoustics,  marine  geology, 
hydrography,  solar  radiation,  ionospheric  physics,  meteorology,  electro-optics  meteorology,  and  marine  boundary  layer 
physics 

Supports  developments  to  expand  mixed-layer  ocean  dynamics  model,  investigate  underwater  acoustic  scatter  mechanisms, 
initiate  full  scale  limited  area  ocean  modeling,  quantitative  analyses  of  energy  exchange  at  air/sea  Interface,  obtain 
typographic  and  acoustic  models  to  support  active  surveillance 


(U)  KELATEO  ACTIVITIES 


^  Meteorological  Research,  Oevelopment,  Test,  and  Evaluation  is  coordinated  by  the  Under  Secretary  of  Defense  (Research  and 
Engineering) 

*  The  oceanographic  program  is  related  to  all  underwater  acoustic  programs  for  detection,  classification,  and  localization 
of  submarines  Including  acoustic  intelligence 

°  Coordination  is  accomplished  through  numerous  interacting  formal  and  informal  working  groups  such  as  Underwater  Acoustics 
Symposium,  classified  USB  Journal  of  Underwater  Acoustics,  strategy  teams,  and  the  Office  of  Oceanographer  of  the  Navy 
”  Coordination  of  polar  research  is  facilitated  through  the  Interagency  Arctic  Research  Working  Group  under  the  National 
Science  Foundation 

(U)  WORK  PERFORMED  BY 

“  In-House  -  Civil  Engineering  Laboratory,  Port  Hueneme,  CA;  Naval  Environmental  Prediction  Research  Facility,  Monterey, 
CA;  'MaVal  Coastal  Systems  Center,  Panama  City,  FL;  Naval  Observatory,  Washington,  OC;  Naval  Ocean  Research  and 
Development  Activity,  Bay  St.  Louis,  MS;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Research  Laboratory, 
Washington,  OC 

•  Roman  numeral  I.  identifies  the  numbered  items  in  paragraphs  1.,  2.  and  3.  below  as  belonging  to  the  Program  Element  PEOS 
e.q.,  1.1.1  refers  to  the  1st  item  in  paragraph  1.  of  the  Program  Element  PEOS.  Similarly  a  Roman  numeral  II,  III,  ...  etc. 
will  be  used  in  front  of  the  word  “Project"  on  the  first  page  of  each  Project  PEDS  e.g.,  II. 1.1  refers  to  the  1st  item  in 
paragraph  1.  of  the  1st  Project  PEO  for  this  P.E, 
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I.  ‘Program  Element:  62759N 

DoO  Mission  Area:  522  -  Environmental  and  Life  Sciences 


Title:  Ocean  and  Atmospheric  Support  Technology 
Budget  Activity;  1  -  Technology  Base 

°  Academic  -  Applied  Physics  Laboratory,  University  of  Washington,  Seattle,  WA;  Applied  Research  Laboratory, 
Pennsylvania  State  University,  State  College,  PA;  Applied  Research  Laboratory,  University  of  Texas,  Austin,  TX;  Marine 
Physical  Laboratory,  Scripps  Institute  of  Oceanography,  LaJolla,  CA;  Woods  Hole  Oceanographic  Institution,  Woods  Hole,  MA 

(0)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 


Atmospheric  Modeling  and  Prediction 

1.1  Completed  feasibility  tests  and  transitioned  to  advanced  development  a  method  for  analysis/prediction  of 
atmospheric  conditions  out  to  three  days  on  a  global  scale  and  a  method  for  predicting  tropical  cyclone  movement 
with  30%  accuracy  Improvement  over  existing  capability 

1.2  Extended  the  Integrated  Refractive  Effects  Prediction  System  to  include  electronic  warfare  scenarios 

1.3  Completed  an  assessment  of  refractive  effects  on  NATO  SEASPARROW  missile 

1.4  Simplified  models  developed  to  sense  sudden  ionospheric  disturbances  and  predict  time  to  recovery,  to  predict  high 
and  very  low  frequency  effects  caused  by  polar  cap  absorption,  and  to  use  solar  wind  measurements  for  predicting 
magnetic  and  ionospheric  disturbances 

Applied  Ocean  Acoustics 

1.5  Developed  and  validated  predictive  capability  for  propagation  loss 

1.6  Developed  methodology  to  account  for  system  and  area  specific  differences  in  spatial  and  spectral  charateristics  of 
ambient  ocean  noise 

1.7  Measured  experimentally  very  low  frequency  wind  wave  and  ship  radiated  ambient  npise  components 

l.B  ' 

1.9  Developed  processing  that  potentially  may  lead  to  a  technique  to  predict  topographic  reverberation  where  no 
previous  data  is  available 


Environmental  Remote  Sensing 

I.ID  Demonstrated  and  transitioned  to  Advanced  Development  passive  microwave  techniques  for  remotely  measuring  ocean 
..surface  temperature  and  wind  speed 

1.11 
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I,  ‘Program  Element:  62759N 

DoD  Mission  Area:  522  -  Environmental  and  Life  Sciences 


Title:  Ocean  and  Atmospheric  Support  Technolog 
Budget  Activity:  1  -  Technology  Bas'i 


1.12  Developed  man-machine  techniques  for  extraction  and  display  of  operationally  significant  environmental  data  from 
satellite  Imagery 

1.13  Completed  and  distributed  the  Navy  Tactical  Applications  Guide  for  the  analysis  and  Interpretation  of  satellite 
imagery 

Astronomy  and  Astrophysics 

1.14  Determined  stellar  positions  and  radio  sources  Mith  the  61-1nch  astrometric  reflector;  results  appear  to  surpass  In 
accuracy  those  determined  by  any  other  existing  telescope 

1.16  Developed  electrographic  camera  Mhich  has  achieved  25  to  50  times  greater  efficiency  than  that  of  conventional 
astrophotography 

Arctic  Eny 1 ronmental  Acoustics 


Ocean  Modeling  and  Prediction 

1.19  Developed  a  mixed  layer  ocean  prediction  model  that  Is  noM  undergoing  testing  at  the  Fleet  Numerical  Oceanographic 
Center,  Monterey,  CA 

Marine  Biology 


^(P.E.  63260N) 

(0)  Fy  1982  Program 

Atmospheric  Modeling  and  Prediction 

2.1  Conduct  feasibility  studies  of  a  combined  ocean/atmosphere  coupling  prediction  system 

2.2  Complete  analysis  of  Navy  weapon  systems  requiring  atmospheric  environmental  support  and  develop  Interface 
mechanisms 


I.  ‘Program  Element;  62759N  Title;  Ocean  and  Atmospheric  Support  Technology 

OoD  Mission  Area;  522  -  Environmental  and  Life  Sciences  Budget  Activity;  1  -  tecnnology  Bale 

2.3  Develop  high  latitude  ionospheric  radio  propagation  prediction  models  and  solar  disturbance  forecasting  techniques 

2.4  Develop  and  evaluate  direct  and  remote  sensors  for  aerosol  extinction  measurements 

Applied  Ocean  Acoustics 

2.5  Expand  numerical  modeling  techniques  to  include  more  complicated  descriptions  of  frontal  systems  and  ocean  bottom 
effects,  especially  in  sloping  bottom  regions 

2.5  Analyze  results  of  field  experiment  using  deep  moored  receiver  and  explosive  sources  to  dett^rmine  sediment 
attenuation,  arrival  structure  of  signals  via  various  paths,  and  coherence  of  energy 

2.6  Analyze  ambient  noise  experimental  data  and  develop  noise  fluctuation  characteristics 

2.7  Demonstrate  an  acoustic,  stonn  noise,  predictive  capability 

2.8  Derive  the  effect  of  ocean  frontal  systems  on  sonar  performance 

Environmental  Remote  Sensing 

2.9  Test  and  evaluate  microwave  and  laser  radar  techniques  for  remote  probing  of  the  atinosphere  and  the  ocean 

2.10  Measure  ocean  waves  with  microwave  radar,  atmospheric  characteristics  with  special  lidar  techniques,  and  ocean 
temperature  and  salinity  with  a  blue-green  lidar  sensor 

Astronomy  and  Astrophysics 

2.11  Perfonn  a  laser  satellite  ranging  experiment  and  begin  ranging  by  Lunar  laser  with  the  purpose  of  improving  Lunar 
orbit  theory  work 

2.12  Initiate  studies  of  astronomical  refraction  and  new  ultraprecise  optical  star  positioning  methods 
Arctic  Environmental  Acoustics 


2.1 

2.1' 


Ocean  Modeling  and  Prediction 
2.17  Develop  simulation  model ^ 
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[.  *Pruyrdir,  Element:  62759N 

Dot)  Mission  Area:  522  -  linvi ronmental  and  Life  Sciences 


Title:  Ocean  and  Atmospheric  Support  tecnnology 
Budget  Activity:  1  -  technology  Base 


2.18  Develop  a  Global  Deep  Ocean  Numerical  Prediction  Model' 

V 

2.19  Develop  a  3-diinensi onal  regional  prediction  model 

_  .  J 

Marine  Biology 

2.20  Marine  mammals  currently  in  use  will  be  examined  to  further  utilize  basic  echolocation  capabilities  (active  and 
passive)  for  detection  and  classification  tasks 

2.21  New  species  of  pinipeds  (seals  and  sea  Hons),  cetaceans  (dolphins,  porpoises  and  small  whales)  and  elasmobranches 
(sharks,  rays  and  skates)  will  be  evaluated  for  deep  diving  capability,  echolocation,  hearing,  manipulative 
ability,  response  to  automated  training  and  maintenance  procedures  and  higher  order  concept  formation. 

(0)  PT  1983  and  FY  1984  Planned  Programs 


Ocean  Modeling  and  Prediction 


3.4  Initiate  and  expand  development  of  techniques  for  blending  high  density  satellite  data  with  sparse  subsurface 
thermal  data 

3.5  Collect  laser  data  to  evaluate  suitability  of  the  technique  to  define  multidirectional  and  multimoda'  wave  spectra 

3.6  Improve  the  Navy's  capability  to  map  and  chart  the  marine  environment  (new  start)  — . 

3.7 


3.8  Develop  a  useable  wave  model  for  ship  hull  performance  assessment 
Marine  Biology 

3.9  Continue  defining  new  techniques  for  the  training  and  health  maintenance  of  marine  animals 
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I.  *Prograni  Element;  6?.7S9H  Title;  Ocean  and  Atmospheric  Support  Technology 

OoD  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  Technology  Base 

Atmospheric  Modeling  and  Prediction 

3.10  Provide  a  capability  to  accurately  measure,  model,  and  predict  the  effect  of  marine  atmosphere  on  transmission  of 
electromagnetic/electro-optic  sensor,  communications  and  weapons  systems 

3.11  Oevelop  and  test  higher  resolution  atmospheric  models  and  expand  prediction  up  to  twelve  days 


Applied  Ocean  Acoustics 

3.12  Apply  specific  knowledge  of  the  parameters  of  the  ocean  environment  to  improve'nents  in  acoustic  sensor  systems 

3.13  Transition  environmental  acoustic  technology  on  a  continuous  basis  to  combat  system  designers,  operators,  and 
tacticians 

3.14  Develop  a  tested  performance  estimation  capability,  along  with  guidelines  for  design  and  development,  for  tactical 
ASW/USW  systems  in  shallow  water 

3.15  Establish  a  systematic  characterization  of  acoustic  back-  and  forward-scattering  to  support  the  needs  of  weapons 
guidance  and  mine  countermeasures  systems 

3.16  Quantify  the  threat  to  high-frequency  acoustic  systems  posed  by  biological  false  targets 

3.17  Oevelop  and  test  models  for  low-frequency  reverberation  which  will  characterize  the  major  features  of  the 
reverberation  process  and  provide  a  quantitative  prediction  capability  for  exploratory  design  and  development  of 
acting  system  prototypes 


Environmental  Remote  Sensing 


3.18 

3.19 


Exploit  existing  airborne,  shipborne, 
environmental  data  for  fleet  support 


L 


and  satellite  sensors  and  data  processing/display  techniques 


to  obtain 


( 


Astronomy  and  Astrophysics 


3.20  Improve  time  transfer  around  the  globe  from  the  present  100  nanosecond  level  to  the  1-5  nanosecond  level  in  five  to 
seven  years 

3.21  Provide  the  Navy  and  000  real-time  source  of  Earth  rotation  predictiOi,  independent  of  foreign  input 

3.22  Improve  star  position  measurement  techniques  to  support  new  navigational  systems 
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Iran  Fletnent:  6?7S9N 

on  Area:  5??  -  Environmental  and  Life  Sciences 
Arctic  Environmental  Acoustics 

3.?3  Support  readiness  of  suhnarine  forces  to  operate  io  all  ice-covered  seas 

3.24  >_ 

3.25  \ 

Marine  Biology 

3.26  determine  the  capabilities  of  new  marine  animal  species  to  satisfy  select  Navy  objectives 

3.27  determine  bisonar  detection,  behavioral  control,  and  hydrodynamic  properties  of  marine  animals 

3.2S  Continue  biomedical  capability  development  via  preventive  medicine,  .utritional  evaluation  and  selective  breedi 

Program  to  Completion:  This  is  a  continuing  program. 

Milestones:  flot  applicable. 


Title:  dcean  and  Atmospheric  Support  Technology 
Budget  Activity;  1  -  Technology  Base 
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II.  Project:  F5q-552 
Program  Element!  627^9N 

OoO  Mission  Area:  522  -  Environmental  and  Life  Sciences 
(U)  DETAILEn  BACKGROUND  AND  DESCRIPTION 


Title:  Applied  Ocean  Acoustics 

Title:  Ocean  and  Atmospheric  Support  Technology 

Budget  Activity:  1  -  Technology  Ba'se 


°  Improves  our  understanding  of  basic  acoustic  processes  and  their  impact  on  undersea  warfare  system  performance. 

°  Includes  investigations  of  the  generation  and  propagation  of  acoustic  energy  in  the  ocean  and  its  interaction  with  the 

ocean  boundaries  -  the  ocean  floor  and  surface 

°  Develops  a  predictive  capability  derived  from  field  experimentation  and  numerical  modeling  of  propagation  loss,  bottom 

interaction,  ambient  noise,  volume  reverberation,  surface  scattering,  coherence/fluctuation,  and  false  targets 

°  It  does  not  include  transducer  development  or  signal  processing  technology  which  are  part  of  the  Undersea  Target 

Surveillance  Program  (Program  Element  62711N),  but  supports  these  areas  for  systems  designs,  force  level  analysis,  and 
performing  predictions 

(U)  BELATED  ACTIVITIES 

“  Related  to  Navy  undersea  warfare  programs  for  detection,  classification,  and  localization  of  submarines  and  acoustic 

intel licence 

®  Provides  technology  support  to  Advanced  Development  programs  in  underwater  acoustics 

°  Coordination  is  accomplished  through  numerous  interacting  formal  and  informal  working  groups  such  as  the  strategy  team. 

Underwater  Acoustics  Symposium,  and  the  classified  Navy  Journal  of  Underwater  Acoustics 

(U)  WORK  PERFORMED  BY 


°  In-House  -  Naval  Ocean  Research  and  Development  Activity,  Bay  St.  Louis,  MS;  Naval  Ocean  Systems  Center,  San  Diego,  CA; 

Naval  Research  Laboratory,  Washington,  OC;  Naval  Underwater  Systems  Center,  Newport,  R1 
°  Academic  -  Applied  Physics  Laboratory,  University  of  Washington,  Seattle,  WA;  Applied  Research  Laboratory,  Pennsylvania 

State  University,  State  College,  PA;  Applied  Research  Laboratorv,  University  of  Texas,  Austin,  TX;  Marine  Physical 
Laboratory,  Scripps  Institute  of  Oceanography,  San  Diego,  CA;  Woods  Hole  Oceanographic  Institute,  Woods  Hole,  MA 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 

1.1  Completed  analysis  of  data  collected  with  the  Advanced  Detection  Array  to  ascertain  the  environmental  limitations  on 
array  design  and  ambient  noise  statistics 
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II.  Proiect;  Title:  Applied  Ocean  Acoustics 

Proqran  Element"]  Title:  Ocean  and  Atmospheric  Support  Technology 

OoO  Mission  Area:  S??  -  Environmental  and  Life  Sciences  Budget  Act i v i ty :  1  -  Technology  Base 

1.?  Fabricated  a  system  to  investigate  low  frequency  ocean  residual  noise,  after  ship  noise  is  removed 

1.3  Completed  and  documented  methods  to  quantitatively  validate  the  accuracy  of  underwater  acoustic  models 

1.4  Synthesized  a  variety  of  techniques  used  in  propagation  predictions  into  a  modular  program  to  capitalize  on  the 
advantages  of  each  for  various  environmental  conditions. 

1.5  Employed  a  range  dependent  computer  niodel  based  on  the  parabolic  equation  approximation  to  the  wave  equation  to 
analyze  underwater  sound  propagation  in  highly  complicated  environments 

1.6  Conducted  at-sea  experiment  designed  to  evaluate  effects  of  large  inesoscale  systems  on  both  tactical  and  surveillance 
ASW  arrays 

1.7  Developed  methodology  to  account  for  system  and  area-specific  differences  in  spatial  and  spectral  characteristics  of 
ambient  noise 

l.B  Experimentally  measured  very  low  frequency  wind-wave  and  ship-radiated  ambient  noise  components  and  related  them  to 
theoretical  predictions 

1.9  Developed  technique  to  predict  topographic  reverberation  from  the  ocean  bottom 
7.  (IJ)  FY  1987  Program 

7.1  Restructuring  of  this  project  adds  shallow  water  acoustics,  bottom  interaction,  and  high  frequency  acoustic  studies 

7.7  Focuses  on  undersea  surveillance  support,  shipboard  sonar  support,  and  the  understanding  of  limits  of  Sonar  performance 

7.3  Upgrade  acoustic  model  evaluation  techniques 

7.4  Examine  the  effects  of  acoustic  fluctuations  and  signal  coherence  on  mobile  sonar  system  performance 

7.6  Analyze  experimental  data  on  mesoscale  ocean  phenomena,  long  bottom  surveillance  array  performance,  and  array  shape 
compensation  methods 

7.6  Conduct  experiments  to  investigate  effect  of  towed  array  dynamics,  boundary  Induced  angular  redistribution  of  energy, 
and  multipath  recombination  techniques;  all  in  support  of  future  towed  array  sonar  systems 

7.7  Develop  ambient  noise  data  acquisition  and  processing  procedures  for  existing  surveillance  systems 

7.B  Gather  data  on  long  range  storm  noise  and  ocean  mixed-layer  phenomena 

7.9  Investigate  limitations  of  and  implement  cross  sensor  bearaforming  techniques  in  processing  acoustic  array  data 

7. ID  Exoand  and  improve  predictive  techniques  for  active  sonar  performance  to  assess  system  potential  and  limitations 

3.  (D)  FY  1983  and  FY  19R4  Planned  Programs 


3.1  Perforin  measurements  and  experiments  to  define  the  limits  on  sensors/systems  Imposed  by  the  physics  of  the  ocean 
environment  which  will  identify  and  describe  the  physical  parameters  that  dictate  optimum  configuration  and 
deployment  of  ocean  sensor/systems 
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II.  Project:  F5q-55Z 
Program  Elementl  6^^S9N 

Oon  Mission  Area;  92?  -  Environmental  and  Life  Sciences 

3.?  Expand  numerical  modeling  techniques  to  include  more  complicated  descriptions  of  ocean  frontal  systems  and  ocean  bottom 
effects,  especially  in  sloping  bottom  regions 

3.3  Analyze  results  of  field  experiment  using  deep  moored  receivers  and  explosive  sources  to  determine  sediment 
attenuation,  arrival  structure  of  signals  via  various  paths,  and  coherence  of  energy 

3.4  Analyze  dvnbient  noise  experimental  data  and  develop  noise  fluctuation  characteristics 

3.5  Demonstrate  an  acoustic,  storm  noise  predictive  capability 

3.6  Derive  the  effect  of  ocean  frontal  systems  on  sonar  performance 

3.7  Complete  a  large  scale  lateral  variability  sediment  thickness  atlas  for  deep  ocean  sediments 

3.8  Begin  geoacoustic  modeling  effort  for  shallow  water  bottom 

3.9  Complete  coherent  wave  propagation  mode!  and  continue  geoacoustic  modeling  effort  for  specific  situations 

3.10  Expand  study  of  bottom  effects  on  specific  system  to  include  increasingly  complex  bottom  structures 

3.11  Identify  system  support  deficiencies,  particularly  in  the  area  of  tactical  sonar  and  torpedo  weapon  signal 
scattering 

3.1?  Conduct  integrated  acoustic/environmental  field  measurement  program  to  collect  scattering,  propagation,  and  false 
target  data  to  support  associated  modelling  programs 

Comparison  with  FY  198?  Program: 

3.13  The  funding  decrease  between  FY  1982  and  FY  1983  (-2,213  thousand)  is  primarily  due  to  a  transfer  of  funds  to 
Project  F59-554  to  support  a  new  effort  in  high  frequency  acoustics  as  well  as  oyerall  budget  reductions 

4.  (8)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (U)  Milestones:  Not  applicable. 

6.  (8)  Resources  (Dollars  in  Thousands) 

Project 

No.  Title 

f54-‘5S2  Applied  Ocean  Acoustics 


Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Cost 

OW  97^715”  7,257  7,7^5  Continuing  Continuing 


Title:  Applied  Ocean  Acoustics 

Title:  (icean  and  Atmospheric  Support  Technolog 

Budget  Activity:  1  -  Technology  Base 
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FY  1983  ROT&E  DESCRIPTIVE  SUHMAR< 


Program  Element:  62760N  Title:  logistics  Technology 

DoD  Mission  Area:  -  Engiifeering  Technology  Budget  Activity:  1  -  Technology  Base 


(U)  KESOUKCES  (PROJECT  LISTING):  (OoTars  in  Thousands) 


Project 

FY  igBl 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

nrrar  for  program  element 

ll,80d 

n,3?r 

TT7T77— 

15. m 

Continuing 

Continuing 

F6D-511 

Acquisition  and  Financial  Management  Technology 

1,222 

« 

* 

* 

F60-531 

Fleet  Logistics  Readiness  Technology 

5,026 

6,354 

6,747 

7,898 

Continuing 

Continuing 

F60-532 

Development  Engineering 

806 

«• 

** 

** 

F6D-533 

Acquisition  and  Financial  Management  Technology 

1,100 

1,070 

800 

Continuing 

Continuing 

F60-534 

Shore/Of fshore  Facilities  Support  Technology 

1,717 

2,317 

2,265 

2,400 

Continuing 

Continuing 

F6U-536 

Amphibious/Advanced  Base  Technology 

3,037 

3,569 

4,095 

4,626 

Continuing 

Continuing 

•  Funding  and  effort  transferred  to  Project  F60-533  (Acquisition  and  Financial  Management  Technology) 

•*  Effort  incorporated  into  Project  F60-531  (Fleet  Logistics  Readiness  Technology) 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED 

°  Provides  the  Navy  with  improved  capabilities  to  control,  position,  store,  and  distribute  logistic  supplies  ashore  and 

aboard  ship  under  both  normal  and  rapid  deployment  operational  conditions 

°  Develops  improved  procedures  to  allow  the  Navy/merchant  shipping  to  supply  deployed  units  without  dependence  on  forward 

bases 

°  Develops  technology  to  improve  the  Navy's  system  acquisition  process  and  financial  management  systems 

°  Develops  improved  design  and  construction  methods  for  Navy  shore  and  advanced  base  facilities 

Develops  innovative  techniques  for  the  movement  of  supplies  from  offshore  to  advanced  bases 

^  Develops  techniques,  procedures,  and  novel -associated  power  sources  to  expedite  ocean  construction  and  underwater  repair 

capabilities 

(U)  BASIS  FOR  FY  1983  RDTAE  REQUEST 

°  Complete  evaluation  of  modular  concepts  for  the  repair  and  maintenance  needs  of  Naval  ships 

“  Initiate  development  of  methodology  to  provide  flow  control,  security,  and  routing  for  a  stock  point  logistics  integrated 

communications  network 

°  Continue  emphasis  on  the  development  of  novel  strategies  to  reduce  the  length  of  the  acquisition  cycle 


°  Continue  the  evaluation  of  alternative  expedient  repair  inethods  for  accomplishing  war  damage  repair  to  allow  rapid  return 

of  damaged  critical  facilities  to  operational  use 

°  Continue  development  of  application  of  robotic  technology  to  assist  in  aircraft  maintenance  tasks 

°  The  increase  in  FY  1983  funding  over  FY  1982  funding  (+$837  thousand)  will  pennit  acceleration  of  efforts  to  develop 

innovative  techniques  to  effectively  utilize  commercial  shipping  assets  for  fleet  support  and  to  accelerate  development 
efforts  to  significantly  improve  the  Navy's  over-the-beach  cargo  handling  capability 

°  As  this  is  a  continuing  program,  the  above  funding  profile  includes  outyear  escalation  and  encompasses  all  work  or 

development  phases  now  planned  or  anticipated  through  FY  1984  only 

(U)  COHPAtilSON  WITH  FY  1981  DESCRIPTIVE  SUMHABY  (Dollars  in  Thousands) 

The  changes  between  the  funding  profile  shown  in  the  FY  1982  Descriptive  Summary  and  that  shown  in  this  Descriptive  Summary 
are  as  follows:  +$104  in  FY  1981;  -$1,484  in  FY  1982;  and  -$3,419  in  FY  1983.  These  changes  result  from  a  decision  not  to 
initiate  several  efforts  in  FY  1982  which,  in  turn,  reduced  the  FY  1983  fiscal  requirements  for  the  element 

*  Effort  from  Project  F60-511  has  been  transitioned  to  a  new  Project,  F60-533 

“  Additional  changes  from  the  element  funding  profile  shown  in  the  FY  1982  Descriptive  Summary  result  from  refined  estimates 

of  cost  including  escalation  and  other  minor  adjustments  characteristic  of  research  and  exploratory  development 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY 

Total 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

Tirrar  for  program  element 

12,327 

ll,7()4 

14,824  ■■ 

TTTW" 

Continuing 

Continuing 

F60-511 

Acquisition  and  Financial  Management  Technology 

2,006 

1,110 

1,209 

1,300 

Continuing 

Continuing 

F60-531 

Fleet  Logistics  Readiness  Technology 

4,836 

5,034 

6,592 

8,171 

Continuing 

Continuing 

F60-532 

Development  Engineering 

766 

806 

** 

*« 

F60-534 

Shore/Offshore  Facilities  Support  Technology 

1,769 

1,717 

2,811* 

3,350* 

Continuing 

Continuing 

F60-536 

Amphibious/ Advanced  Base  Technology 

2,950 

3,037 

4,212* 

4,775* 

Continuing 

Continuing 

*  Funding  includes  effort  transferred  from  Program  Element  62759N  (Ocean  and  Atmospheric  Support  Technology) 
•*  Effort  incorporated  into  Project  F60-531  (Fleet  Logistics  Readiness  Technology) 

(U)  OTHER  APPROPRIATIONS  FUNDS:  None 
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I.  'Program  Element:  62760N 

DoD  Mission  Area:  523  -  Engineering  Technology 

(U)  DETAILED  BACKGROUND  ANU  DESCRIPTION 


Title:  Logistics  Technology 
Budget  Activity:  1  -  Technology  Base 


°  Supports  improvements  in  logistic  support  of  shore  installations,  over-the-shore  landing  systems,  advanced  base  logistic 
facilities,  packaging,  preservation,  and  equipment  einployed  in  the  depot-supply,  ship-to-user  logistic  sequence,  including 
underway  replenishment.  More  specifically,  work  is  directed  at  providing: 

Techniques,  procedures,  and  methodology  for  Improving  the  system  acquisition  process  and  modernizing  the  financial 
management  system 

-  Improved  techniques  for  the  implementation  of  Integrated  logistic  support  and  for  the  distribution  of  logistic 
supplies  ashore  and  aboard  ship  under  both  normal  and  advanced  base  conditions 

An  improved  logistic  contingency  planning  capability  for  rapid  mobilization  and  deployment  of  operational  forces 
Development  of  cable  technology  covering  stress,  displacement,  and  deformation  characteristics  and  the  development  of 
techniques  for  Improved  capabilities  in  underwater  repair  and  ocean  construction 

(U)  RELATED  ACTIVITIES 


®  Many  elements  of  logistics  are  common  to  the  other  Services;  therefore,  close  coordination  among  the  Services  in  seeking 
solutions  to  common  problems  is  general  policy  and  is  In  consonance  with  the  policy  of  the  Department  of  Defense 
°  The  Department  of  Defense  Logistics  System  Plan  provides  a  continuing  framework  for  the  development  of  logistics  systems 
within  the  Services  and  requires  component  participation  In  Its  Implementation 

(U)  WORK  PERFORMED  BY 


In-House  -  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda  and  Annapolis,  MD;  Naval  Civil 
Engineering  Laboratory,  Port  Hueneme,  CA;  Naval  Coastal  Systems  Center,  Panama  City,  FL;  Naval  Ocean  Systems  Center,  San 
Diego,  CA;  and  Naval  Surface  Weapons  Center,  White  Oak  Laboratory,  White  Oak,  MD 


*  Roman  numeral  I.  Identifies  the  numbered  items  in  paragraphs  1.,  2.,  and  3.  below  as  belonging  to  the  Program  Element  PEDS  e.g., 
1.1.1  refers  to  the  first  Item  In  paragraph  1.  of  the  Program  Element  PEDS.  Similarly,  a  Roman  numeral  II,  III,  etc.  will  be  used 
in  front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEDS  e.g.,  11.1.1  refers  to  the  first  Item  in  paragraph  1  of  the 
first  Project  PEDS  for  this  Program  Element. 
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I.  ‘Prograin  Element:  62760N  Title:  Logistics  Technology 

DoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

“  Industrial  -  AOTEC,  Oxnard,  CA;  Applicon,  Burlington,  MA;  Arthur  Young  SCo.,  Washington,  DC;  Bendix  Corporation, 
HollyvMod,  CA;  CAOCOH,  Annapolis,  HD;  Digital  Equipment  Corporation,  Marlboro,  MA;  Ed  Kaitz  S  Associates,  Arlington,  VA; 
FUGRO,  Inc.,  Houston,  TX;  Martin  &  Saunders,  Costa  Mesa,  CA;  Hathtech,  Princeton,  NJ;  MidMest  Research  Institute,  Kansas 
City,  KS;  Network  Systems  Corporation,  Brooklyn  Park,  MN;  Southwest  Research,  San  Antonio,  TX;  and  The  Analytic  Systems 
Corporation,  Arlington,  VA 

°  Academic  -  University  of  Arizona,  Tempe,  AZ;  University  of  California  at  Berkeley,  Los  Angeles  and  Santa  Barbara,  CA; 
University  of  Cincinnati,  Cincinnati,  OH;  Clemson  University,  Clemson,  SC;  University  of  Delaware,  Newark,  DE;  Georgia  Tech 
University,  Atlanta,  GA;  MIT,  Cambridge,  MA;  University  of  Michigan,  Ann  Arbor,  MI;  University  of  Minnesota,  Minneapolis, 
MN;  Naval  Postgraduate  School,  Monterey,  CA;  and  San  Diego  State  University,  San  Diego,  CA 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 

Marine  Corps  Petroleum  Pump  Capacity 

1.1  Marine  Corps  shoreside  petroleum  systems  are  required  to  accommodate  increased  flow  capacity  of  new  offshore  Navy 

transfer  capabilities 

1.2  Developed  a  technique  to  increase  the  current  600  gallons  per  minute  pump  set  to  800  gallons  per  minute 

1.3  Demonstrated  capability  of  800  gallons  per  minute  to  efficiently  handle  the  required  Marine  Amphibious  Force  fuel 

transfer  rate  inland  from  the  beach 

Spray-on  Combat  Vehicle  Insulation 

1.4  Developed  a  spray-on  foam  thermal  insulation  for  combat  vehicles  (tanks) 

1.5  Evaluation  indicated  significantly  reduced  internal  temperatures  by  13®F  and  improved  crew  operating  efficiency 

1.6  Technical  manual  covering  spray-on  procedures  was  prepared 

Undersea  Cable  Structures 

1.7  Lacked  data  to  predict  tWiether  cable  tensions  would  exceed  breaking  strength  of  the  arrays 

1.8  Developed  a  computer  model  which  predicts  the  loads  and  motions  in  cable  structures  used  to  support  underwater 
sensors 

1.9  Model  also  predicts  loads  on  large  diameter  cables  used  in  salvage  operations 

1.10  Model  data  will  permit  more  effective  design  of  cable  structures 
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1.  ‘Program  Element:  62760N  Title:  Logistics  Technology 

OoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Tech^logy  Base 

011-in-Water  Monitor 

l.n  Navy  Identified  oily  wastes  as  the  number  one  Navy  generated  pollutant 

1.12  Developed  a  monitor  instrument  for  measuring  oil-in-water  at  a  near  real  time  basis 

1.13  Monitor  accurately  identifies  oil  content  in  effluent  waters  from  tank  stripping  operations,  oil /water  separators  and 
oily  ground  and  surface  water  run-off 

2.  (U)  FY  1982  Program 

Shipboard  Logistics  Technology 

2.1  Continue  evaluation  of  new  equipment  and  techniques  to  improve  the  fuel  transfer  rate  and  reduce  manning  requirements 
for  Naval  oilers 

2.2  Complete  design  of  improved  experimental  fueling-at-sea  system 

2.3  Initiate  verification  of  applicability  of  modular  concepts  to  the  repair  and  maintenance  of  Naval  ships 

Fleet  Support  Technology 

2.4  Complete  development  of  mini-computer  specifications  and  automatic  marking  and  reading  equipment  to  improve  accuracy 

and  efficiency  of  Inventory  and  location  audits 

2.5  Complete  concept  formulation  of  a  multi-directional  materials  handling  device  suitable  for  operation  in  confined 

spaces 

2.6  Initiate  development  of  techniques  for  modifying  an  inexpensive,  commercially  available  pressboard  pallet  to  meet 

Navy  requirements 

Aviation  Logistics  Technology 

2.7  Complete  the  evaluation  of  the  retardation  and  flotation  system  concept  for  the  recovery  of  high  value  cargo 

inadvertently  dropped  during  vertical  replenishment  operations 

2.8  Continue  development  of  an  automated  methodology  for  formulating  a  maintenance  concept  during  the  early  stages  of 

aircraft  procurement 

Systems  Acquisition  Technology 

2.9  Increase  emphasis  on  the  development  of  methodology  to  reduce  the  length  of  the  acquisition  cycle 
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I.  *Proyran  Element:  62/60N  Title:  Logistics  Technology 

lloO  Mission  Area:  S23  -  Engineering  Technology  Budget  Activity ;  1  -  tecD^logy  Base 

?.10  Complete  design  and  feasibility  demonstration  of  an  acquisition  management  decision  support  system  which  will  provide 
the  critical  data  needed  for  deision  making 

2.11  Initiate  development  of  methodology  for  improving  the  source  selection  process. 

Financial  Management  Technology 

2.12  Continue  development  of  procedures  for /ietemiining  and  verifying  the  accuracy  of  fiscal  data  in  computer  files 

2.13  Initiate  development  of  alternative  concepts  for  an  advanced  automated  budget  system 

Shore  and  Offshore  Facilities  Support  Technology 

2.14  Continue  evaluation  of  advanced  technology  to  improve  the  voltage  regulation  of  power  supplied  to  ships  while  in 
port 

2. 15  Establish  criteria  for  eliminating  vents  in  earth-covered  magatines  for  arms,  ammunition,  and  explosives 

2.16  Complete  development  of  design  guidelines  for  an  experimental  1.8  and  100  kilowatt  ground  fault  interruption  and 
sensing  system 

2.17  Evaluate  alternative  buoyancy  control  systems  for  underwater  lift  bags 

Amphibious/Advanced  Base  Technology 

2.18  Increase  emphasis  on  development  of  techniques  for  providing  logistic  Support  in  desert  areas 

2.19  Continue  the  development  of  techniques  for  improving  the  resistance  to  seawater  environments  and  to  reduce  thermal 
and  ultraviolet  degradation  of  materials  and  components  required  for  the  transfer  of  petroleum  products  in  support  of 
Marine  Corps  amphibious  operations 

2.20  Complete  field  evaluation  of  a  reverse  osmosis  pretreatment  unit  for  providing  potable  water  at  advanced  bases 

2.21  Initiate  development  of  penetration,  anchoring,  and  mooring  procedures  for  an  advanced  cargo  transfer  facility 

2.22  Complete  evaluation  of  a  sect ional iied  arch-framed  hangar  suitable  for  housing  P-3  aircraft  and  develop  anchoring 
techniques  for  this  expeditionary  hangar 

2.23  Complete  development  of  an  anchor  holding  capacity  prediction  methodology 

2.24  Commence  development  of  preliminary  feasibility  concepts  for  an  advanced  cargo  transfer  facility 
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I.  ‘Program  Element:  6276QN  Title:  Logistics  Technology 

DoU  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

3.  (U)  EY  1983  and  FY  1984  Planned  Programs 

Shipboard  Logistics  Technology 

3.1  Complete  evaluation  of  modular  concepts  for  the  repair  and  maintenance  needs  of  Naval  ships 

3.2  Validate  feasibility  of  an  ex|>erimental  tanker/dry  cargo  augmentation  concept 

3.3  Initiate  development  of  merchant  ship  systems  for  augmentation  of  crew  accommodations 

Fleet  Support  Technology 

3.4  Continue  development  of  alternative  methodologies  to  simulate  real  world  supply  operations  that  can  be  used  for 

logistical  contingency  planning 

3.5  Initiate  development  of  a  model  to  evaluate  material  handling  equipment  allowances  by  type  activity  based  on  change 
in  mission  and  increased  workload 

3.6  Initiate  development  of  a  methodology  to  provide  flow  control,  security  and  routing  for  stock  point  logistics 

integrated  communications  network 

3.7  Continue  development  of  new,  automated  methodologies  for  designing  and  maintaining  the  very  large  data  oase 

information  systems  for  inventory  control  points 

Aviation  Logistics  Technology 

3.8  Continue  the  development  of  an  automated  methodology  for  formulating  a  maintenance  concept  during  the  early  stages  of 
aircraft  procurement 

3.9  Continue  development  of  applications  of  robotic  technology  to  assist  with  aircraft  maintenance  tasks 

System  Acquisition  Technology 

3.10  Continue  emphasis  on  development  of  novel  strategies  to  reduce  the  length  of  the  acquisition  cycle 

3.11  Continue  development  of  criteria  for  determining  optimal  production  rate  data  required  for  use  in  multi-year 

procurement  contracts 

Financial  Management  Technology 

3.12  Complete  efforts  in  property  accounting  and  depreciation  in  the  development  of  accrual  accounting  concepts  for  future 
Navy  accounting  systems 
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I.  *t>rijyrdin  Elene'it;  62760N  Title:  Logistics  Technology 

Do!)  Mission  Area:  623  -  Engineering  Technology  Budget  Activity:  1  -  Tech^logy  Base 

3.13  Continue  the  development  of  methods  for  evaluating  the  effectiveness  and  efficiency  of  internal  control  and  auditing 
concepts  for  advanced  distributed  computer  systems 

Shore  and  Offshore  Facilities  Support  Technology 

3.14  Develop  and  evaluate  new  shore  to  ship  electrical  transfer  concepts  which  can  be  quickly  connected  and  disconnected 
and  are  easy  to  maintain 

3.15  Initiate  development  of  design  criteria  for  an  experimental  underwater  buried  cable  detection  and  tracking  sensor 

3.16  Demonstrate  technical  feasibility  of  eliminating  steam  traps  on  piers  to  improve  the  quality  of  shore  steam  to  meet 
the  requirements  for  use  in  blanketing  ships  boilers 

3.17  Continue  development  of  an  airfield  pavement  management  system  for  evaluating  the  condition  of  airfield  pavements  and 
assessing  the  relative  benefits  of  maintenance  and  repair  alternatives 

Amphibious/ Advanced  Base  Technology 

3.18  Initiate  development  of  design  criteria  for  use  of  high  efficiency  anchors  in  tandem 

3.19  Continue  the  evaluation  of  alternative  expedient  repair  methods  for  accomplishing  war  damage  repair  to  allow  rapid 
return  of  damaged  critical  facilities  to  operational  use 

3.20  Complete  feasibility  testing  and  evaluation  of  lightweight  modular  ramp  designs  for  off-loading  roll-on/roll-off 
ships  in  up  to  sea  state  three  conditions  as  part  of  an  advanced  cargo  transfer  capability 

3.21  Complete  the  development  of  techniques  for  improving  the  resistance  to  environmental  factors  of  materials  and 
components  for  the  transfer  of  petroleum  products  in  support  of  Marine  Corps  Amphibious  operations  and  transition  to 
Advanced  Development 

3.22  Continue  the  determination  of  desert  water  supply  hardware  requirements  for  supply  storage  and  distribution 

3.23  Initiate  preliminary  design  and  demonstration  of  critical  component  development  for  an  advanced  cargo  transfer 
faci 1 1 ty 

Changes  from  FY  1982  to  FY  1983 


3.24  The  increase  in  funding  over  Ff  1982  (S837  thousand)  will  pennit  increasing  emphasis  on  the  development  of 
techniques  to  effectively  utilize  commercial  shipping  assets  for  fleet  support,  to  continue  efforts  to  develop  a 
Navy  logistics  plan  for  rapid  mobilization/deployment  operations,  and  to  initiate  preliminary  design  and 
demonstration  of  critical  component  development  for  an  advanced  cargo  transfer  facility 


II.  Project:  F60-531 
Program  Element:  6^iI60N 

UoD  Mission  Area;  -  Engineering  Technology 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION 


Title:  Fleet  Logistics  Readiness  Technology 

Title:  Logistics  Technology 

Budget  Activity:  1  -  Technology  Base 


°  Provides  support  for  the  development  and  application  of  technology  for  provisioning,  controlling,  positioning,  management, 
and  movement  of  material 

°  Oevel^s  criteria  to  establish  the  feasibility  of  using  me  chant  ships  in  naval  support  roles  and  the  development  of  design 
techniques  to  provide  Navy  oilers  and  merchant  tankers  with  a  limited  dry  cargo  storage  and  transfer  capability 
Supports  the  development  of  methodology  to  improve  the  Navy's  logistics  contingency  planning  capability  for  rapid 
mobilization  and  deployment  of  operational  forces 

°  Supports  the  development  of  techniques  to  identify  logistics  life  cycle  costs  and  to  provide  solutions  to  unique  logistics 
problems  pertinent  to  naval  aviation 

(U)  RELATED  ACTIVITIES 

“  Many  elements  of  logistics  are  common  to  other  Services;  therefore,  close  coordination  among  the  Services  in  seeking 
solutions  to  conwon  problems  is  general  policy  and  is  in  consonance  with  the  intent  of  the  Department  of  Defense  to  improve 
logistics  within  the  Department  of  Defense 

°  The  Department  of  Defense  Logistics  System  Plan  provides  a  continuing  framework  for  development  of  logistics  systems  of  the 
Services  and  requires  component  participation  in  its  implementation 

(U)  WORK  PERFORMED  BY 

°  In-House  -  David  H.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda  and  Annapolis,  MO;  Naval  Coastal  Systems 
tenter,  Panama  City,  FL;  Naval  Ocean  Systems  Center,  San  Diego,  CA,  and.  Naval  Surface  Weapons  Center,  White  Oak 
Laboratory,  White  Oak,  MO 

°  Industrial  -  Applicon,  Burlington,  MA;  Bendix  Corporation,  Hollywood,  CA;  Oigital  Equipment  Corporation,  Marlboro.  MA; 
Midwest  Research  institute,  Kansas  City,  KS;  Network  Systems  Corporation,  Brooklyn  Park,  MN;  PKESEAKCH,  Arlington.  ¥A;  and, 
Stanley  Associates,  Washington,  OC 

°  feademic  -  University  of  Michigan,  Ann  Arbor,  MI;  University  of  Minnesota,  Minneapolis,  MN;  Stanford  Research  Institute, 
henlo  Park,  CA;  and.  Naval  Postgraduate  School,  Monterey,  CA 
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■’r  : it'ct  :  i  bCI-S31  Title;  Fleet  Logistics  KeaJiness  Technology 

■rill  t lenient!  6276UN  Title:  Logistics  Technology 

‘ission  Area:  S23  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

^KUullAM  ACCOMPl  ISHMENTS  ANU  FUTUkL  PKUGBAMS 

;u)  FY  1981  and  Prior  Accompl isnments 

Oil-in-Water  Monitor 

1.1  Navy  identified  oily  wastes  as  the  number  one  Navy  generated  pollutant 

1.2  No  instrumentation  available  to  monitor  whether  effluents  met  Navy  limit  of  maximum  10  parts  per  million  oil  in 

water 

1.3  Developed  an  instrument  that  measures  oil  in  water  on  a  near  real  time  basis 

1.4  Accurately  identifies  oil  content  in  effluent  waters  from  tank  stripping  operations,  oil  water  separators,  and  oily 
ground  and  surface  water  run-off 

Transportation  Operational  Personal  Property  Standard  System 

1.5  Program  includes  all  facets  of  operation  of  a  Navy  personal  property  transportation  office 

1.6  Developed  automated  methods  for  carrier  tonnage  distribution  and  shipment  consolidation  to  be  performed  more 

accurately  and  economically  than  current  labor  intensive  procedures 

1.7  Field  tested  at  Naval  Supply  Center,  Charleston,  SC  and  Naval  Air  Station,  Pensacola,  FL 

1.8  Transition  to  operational  status  early  in  FY  1982 

Navy  Print-on-Demand  System 

1.9  Developed  procedures  for  electronic  printing  of  OoD  specifications  and  standards  from  a  digital  data  base 

1.10  Minimizes  the  need  for  warehouse  space  normally  required  for  retaining  an  operational  supply  of  these  documents 

1.11  Being  evaluated  in  Advanced  Development 

1.12  Concept  can  be  broadened  to  include  electronic  printing  on  demand  of  training  manuals  and  technical  maintenance 

documents 
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II.  Project:  F60-531  Title:  Fleet  Logistics  Readiness  Technology 

Program  Elementl  62760N  Title:  Logistics  Technolo'gy 

UoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

2.  (U)  FY  1982  Program 

Shipboard  Logistics  Technology 

2.1  Continue  evaluation  of  new  equipment  and  techniques  to  improve  the  fuel  transfer  rate  and  reduce  manning  requirements 
for  Naval  oilers 

2.2  Complete  design  of  improved  experimental  fueling-at-sea  systems 

2.3  Initiate  verification  of  applicability  of  modular  concepts  to  the  repair  and  maintenance  needs  of  Naval  ships 

2.4  Complete  evaluation  of  performance  requirements  for  handling  heavy  lifts  and  outsited  cargo  in  an  Amphibious 
Objective  Area 

Fleet  Support  Technology 

2.5  Continue  the  development  of  a  simulator  to  accommodate  exercise  transactions  using  peacetime  transactions  to 
formulate  a  logistical  contingency  response  methodology 

2.6  Complete  concept  formulation  of  a  multi-directional  materials  handling  device  suitable  for  operation  in  confined 
spaces 

2.7  Complete  development  of  mini-computer  specifications  and  automatic  marking  and  reading  equipment  to  improve  accuracy 
and  efficiency  of  Inventory  and  location  audits 

2.8  Initiate  development  of  techniques  for  modifying  an  inexpensive,  commercially  available  pressboard  pallet  to  meet 
Navy  requirements 

2.9  Initiate  development  of  new  level  of  repair  requirements  and  Naval  Electronic  System  procedures  and  incorporate  them 
into  a  new  level  of  repair  computer  model 

Aviation  Logistic  Support 

2.10  Complete  the  evaluation  of  the  retardation  and  flotation  system  concept  for  the  recovery  of  high  value  cargo 
inadvertently  dropped  during  vertical  replenishment  operations 

2.11  Continue  the  development  of  an  automated  methodology  for  formulating  a  maintenance  concept  during  the  early  stages  of 
aircraft  procurement 

2.12  Initiate  development  of  a  liquid  spring  accummulator  utilizing  aircraft  system  hydraulic  fluid  compressibility 
characteristics  as  an  energy  storage  device  to  Increase  hydraulic  system  reliability 
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II.  Project:  F60-531  Title;  Fleet  Logistics  Readiness  Technology 

Proijran  Elementl  6276UN  Title;  Logistics  technology 

OoO  Mission  Aree:  S23  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

3.  lU)  FY  1983  and  FY  1984  Planned  Programs 

Shipboard  Logistic  Teciinology 

3.1  Complete  investigation  of  modular  concepts  for  the  repair  and  maintenance  needs  of  Naval  ships 

3.2  Accelerate  the  determination  of  the  feasibility  of  an  experimental  tanker/dry  cargo  augmentation  concept 

3.3  Initiate  development  of  merchant  ship  systems  for  improved  crew  accommraodations 

Fleet  Support  Technology 


3.4  Continue  the  development  of  alternate  methodologies  to  simulate  real  world  supply  operations  for  a  Navy  logistics 

contingency  response  plan 

3.5  Initiate  development  of  a  model  to  evaluate  material  handling  equipment  allowances  by  type  activity  based  on  change 

in  mission  and  increased  workload 

3.6  Initiate  experimentation  with  mass  information  storage  devices  which  can  be  utilized  in  an  advanced  technical- 

document  storage  and  retrieval  system 

3.7  Initiate  development  of  a  methodologv  to  provide  flow  control,  security,  and  routing  for  a  stock  point  logistic 

integrated  communications  network 

3.8  Continue  the  development  of  new  automated  techniques  for  designing  and  maintaining  the  very  large  data  base 

inf'  <ation  system  for  inventory  control  points 

Aviation  Logistics  Technology 


3.9  Continue  the  development  of  an  automated  methodology  for  formulating  a  maintenance  concept  during  the  early  stages  of 
aircraft  procurement 

3.10  Continue  development  of  applications  for  robotic  technology  to  assist  in  aircraft  maintenance  tasks 

3.11  Continue  the  determination  of  the  feasibility  of  consolidating  depot  level  support  of  ground  support  equipment  in  one 
or  more  dedicated  ground  support  equipment  facilities 

Comparison  with  FY  1982  Program: 

3.12  The  increase  in  funding  over  FY  1982  (J393  thousand)  will  permit  Increasing  emphasis  on  the  development  of  techniques 
to  effectively  utilize  commercial  shipping  assets  for  fleet  support  and  to  continue  our  efforts  to  develop  a  Navy 
logistics  plan  for  rapid  mobi 1 i zat ion/deployment  operations 
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11.  Project:  F60-531  Title:  Fleet  Logistics  Readiness  Technology 

Program  Elementl  Title:  Logistics  Technology 

DoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  technology  Base 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program 

5.  (U)  Milestones:  Not  applicable 

6.  (U)  Resources  (Dollars  in  Thousands) 

Total 

Project  FT  1981  FT  1982  FY  1983  FY  1984  Additional  Estimated 

No.  Title  Actual  Estimate  Estimate  Estimate  to  Completion  Cost 

F60-53i  Fleet  Logistics  Readiness  Technology  5,fl26  6,354*  6,747*  7 ,lJ48*  Continuing  Continuing 

*  includes  efforts  incorporated  from  F60-532  (Development  Engineering) 
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FY  1983  BDTiE  DESCRIPTIVE  SUMMARY 


Program  Element:  62761W  Title;  Haterials  Technology 

OoO  Mission  Area;  Hi  -  Engineering  Technology  Budget  Activity:  1  -  TechnoTogy  Base 


(U)  KESOUKCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 

- - - -  Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOm:  FOR  PROGRAM  ELEMENT 

WJTT 

35,121 

33:019- 

33,375 

Continuing 

Continuing 

F61-541 

Seaborne  Materials 

9,657 

10,400 

9,590 

11,130 

Continuing 

Continuing 

F6 1-542 

Airborne  Materials 

5,119 

6,01U 

6,220 

7,110 

Continuing 

Continuing 

F61-543 

Missile  Materials 

8,154 

8,439 

8,963 

8,895 

Continuing 

Continuing 

F6 1-544 

System  Support  Materials 

6,847 

7,980 

7.880 

8,359 

Continuing 

Continuing 

F61-701 

Smal  1  Business 

- 

292 

366 

381 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AW)  MISSION  NEED 

°  Advanced  materials  and  associated  technology  are  required  tvhich  will  provide  new  operational  capabilities,  improved 

performance,  increased  reliability  and  survivability,  and  reduced  life  cycle  costs  of  advanced  naval  weapons  systems 
°  Supports  these  naval  requirements  through  the  development  of  metallic  alloys,  rapid  solidification  rate  process  alloys, 
ceramics,  organic  materials,  and  organic  and  metallic  composite  materials,  fabrication  techniques,  nondestructive 
testing,  and  protective  coatings 

“  External  factors  such  as  safety  and  environmental  regulations  and  limitations  on  the  availability  of  critical  raw 

materials  Influence  program  direction 

(U)  BASIS  FOR  FY  1983  RDTAE  REQUEST 

'  Continue  the  development  of  metal  matrix  composites  for  a  variety  of  potential  naval  applications  and  continue  the 

development  of  all-weather,  erosion  hardened  nosetip  for  missile  reentry  vehicles 
°  Continue  development  of  new  alloys  to  increase  the  operational  capabilities  of  submarines 

°  Support  Improved  and  cost  effective  fabrication  techniques  for  metal  alloys  and  composite  materials 

°  Continue  FY  igsz  initiated  program  In  development  of  substitutes  for  critical  materials  used  in  naval  systems 

°  Continue  program  thrust  in  rapid  solidification  materials  technology  and  improve  performance  of  strategic  missiles 

°  Develop  lightweight  composites,  high  temperature  materials,  and  fabrication  techniques  for  new  generation  aircraft 

°  Develop  materials  and  design  guidance  to  counter  directed  energy  threat  against  weapons  systems  and  satellites 
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Prugraiii  Elenent:  6276 IN  Title:  Materials  Technology 

UoD  Mission  Area:  523  -  Engineering  Teciinology  Budget  ActivUy :  1  -  Techiwiogy  Base 

°  Continue  development  and  evaluation  of  coatings  and  surface  treatment  techniques  for  maintenance  reduction  of  ships  and 
submarines 

“  Tne  increase  of  $210K  in  Project  F61-542  for  FY  1983  over  FY  1982  uill  be  used  to  emphasite  development  of  high 
temperature  plastics  and  ceramics  for  air  delivered  tactical  missile  radomes  ueapon  support  applications 

°  As  this  is  a  continuing  program,  the  above  funding  profile  Includes  out  year  escalation  and  encompasses  all  work  or 
development  phases  now  planned  or  anticipated  through  FY  1984  only 

(U)  COMPARISON  WITH  FY  1982  OESCPIPTIYE  SUMMARY  (Dollars  In  Thousands) 

°  The  major  changes  between  the  funding  profile  shown  in  the  FY  1982  Descriptive  Summary  and  that  Snown  In  this  Descriptive 
Summary  are  as  follows: 

The  change  in  FY  1981  (-$707)  results  fro««  refinement  of  program  costs  and  reduction  in  fracture  control  technology 
The  change  in  FY  1982  («'$193)  reflects  a  combination  of  a  congressional  1y  approved  $1,000  increase  In  the  critical 
materials  substitution  effort  and  program  refinements 

^  The  change  in  FY  1983  (-$5,335)  reflects  refinement  of  program  directions,  reductions  In  nondestructive  testing 
technology,  fracture  control  technology,  ship  and  aircraft  composite  materials,  laser  welding  of  ship  hulls,  and  weapon 
support  materials 


(0)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TiJTHC  FOR  PROGRAM  ELEMENT 

20,457 

1!J7484" 

32,928'' 

M,354 

Continuing 

Continuing 

F6;-541 

Seaborne  Materials 

6,082 

9,647 

10,000 

11,850 

Continuing 

Continuing 

F61-542 

Airborne  Materials 

4,226 

5,400 

5,928 

7,000 

Continuing 

Continuing 

F61-543 

Missile  Materials 

5,250 

8,420 

9,000 

9,000 

Continuing 

Continuing 

F61-b44 

System  Support  Materials 

4,899 

7,017 

8,000 

10,504 

Continuing 

Continuing 

(U)  OTHER  APPROPRIATIONS  FUNDS:  None 
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1.  ‘Program  Element:  62761N  Title:  Waterials  Technology 

OoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION 


°  Supports  a  continuing  effort  in  the  materials  technology  base  to  advance  naval  air,  sea,  and  land  based  iveapons, 

platforms,  and  facilities 

°  Includes  new  materials  which  can  offer  increased  capabilities  and  technological  options  for  future  systems 

'  Reliability,  performance  improvement,  life  cycle  cost  reduction,  and  increased  survivability  are  stressed 

°  The  Impact  of  the  Occupational  Safety  and  Health  Act  and  Environmental  Protection  Agency  regulations  has  been  factored 

into  this  program's  thrust,  as  have  been  potential  material  shortages  or  embargos  affecting  the  availability  of  raw 
materials  and  processing  facilities 

°  Develops  metal  matrix  composites  for  varied  naval  weapons  systems  platform  applications 

°  Develops  carbon-carbon  technology.  Including  an  all-weather  nosetip  and  propulsion  components  for  strategic  missiles 

"  Fabricates  fiber  reinforced  organic  composites  as  structural  components  of  the  next  generation  aircraft  and  ships 

•  Tests  directionally  solidified  eutectic  alloys  and  ceramic  composites  for  aircraft  engine  components 

‘  Develops  and  tests  nonmagnetic  alloys  for  submarine  hulls  and  piping  systems 

•  Develops  materials  to  protect  naval  systems  from  the  effects  of  high  energy  lasers  and  marine  corrosion 

°  Develops  and  applies  rapid  solidification  materials  technology  to  Navy  systems 

(U)  RELATED  ACTIVITIES 


°  The  Navy  interacts  through  planning  sessions,  working  and  review  groups.  Joint  symposia,  and  related  activities  with  the 
Army,  Air  Force,  Defense  Advanced  Research  Projects  Agency,  Defense  Intelligence  Agency,  Central  Intelligence  Agency,  and 
the  National  Academy  of  Sciences  In  the  selection  of  National  Materials  Advisory  Board  projects,  the  periodic  revisions 
to  the  Materials  Technology  Coordinating  Paper,  the  review  and  coordination  of  the  Directed  Energy  Hardened  Materials  and 
Structures  Program,  and  the  Metal  Matrix  Composite  Program 

(U)  WORK  PERFORMED  BY 

•  In-House  -  Civil  Engineering  Laboratory,  Port  Hueneme,  Ca;  David  M.  Taylor  Naval  Ship  Research  and  Development  Center, 
Bethesda,  MD  and  Annapolis,  MD;  Navel  Air  Development  Center,  Warminster,  PA;  Naval  Dcean  Systems  Center,  San  Diego,  CA; 

*  Roman  numeral  I.  identifies  the  numbered  items  in  paragraphs  1.,  2.,  and  3.  below  as  belonging  to  the  Program  Element  PEDS 
e.g.,  1.1.1  refers  to  the  first  item  in  paragraph  1.  of  the  Program  Element  PEDS.  Similarly,  a  Roman  numeral  II, Mil,  etc.  will 

be  used  in  front  of  the  word  ‘Projecc"  on  the  first  page  of  each  Project  PEDS  e.g.,  II. 1.1  refers  to  the  first  item  in  paragraph  1 
of  the  first  Project  PEDS  for  this  Program  Element. 
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1.  *Progrim  Element:  62761W  Title:  Materials  Technology 

OoD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

Naval  Research  Laboratory,  Mashington,  OC;  Naval  Surface  Meapons  Center,  Oahlgren,  VA  and  Silver  Spring,  MU;  Naval 
Weapons  Center,  China  Lake,  CA 

°  Industrial  -  Among  73  contractors  are:  Aerospace  Corporation,  Los  Angeles,  CA;  Alleghany  Ludluin,  Pittsburgh,  PA;  Babcock 
and  Wilcox,  Barberton,  OH;  Boeing  Corporation,  Seattle,  WA;  Carnegie  Mellon  Institute,  Pittsburgh,  PA;  Fiber  Materials, 
Inc.,  Biddeford,  ME;  Georgia  Technical  Research  Institute,  Atlanta,  GA;  Grumman  Aerospace  Corporation,  Bethpage,  NY; 
Lockheed  California  Company,  Burbank,  CA;  Lockheed  Missiles  and  Space  Company,  Sunnyvale,  CA;  Scripps  Institute  of 
j  Oceanography,  La  Jolla,  CA;  Titanium  Metal  Corporation,  Henderson,  NV 

'  "  Academic  -  Johns  Hopkins  University,  Baltimore,  MO;  Ohio  State  University,  Columbus,  OH;  Colorado  School  of  Mines, 

Golden,  CO;  Massachusetts  Institute  of  Technology,  Boston,  MA;  Oklahoma  State  University,  Stil Imater,  OK;  Polytechnic 
Institute  of  New  York,  Brooklyn,  NY;  Washington  University,  St.  Louis,  MO 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 

Seaborne  Materials 


1.1  Established  technical  feasibility  of  deep  penetration  gas  tungsten  arc  welding  of  l-inch  thick  titanium 

1.2  Completed  developraent/evaluation  of  corrosion-free,  low  cost  glass  reinforced  plastic  piping 

1.3  Completed  development  of  on-line,  citric  acid  cleaning  procedure  for  ship  fresh  water  distillers 

1.4  Completed  fabrication  of  large  Al forge-processed  5456  alloy  aluminum  panels 

1.5  Mechanical  properties  of  Inconel  625  sea  water  piping  determined  and  initiated  technology  transition  to  advanced 
development 

1.6  Completed  initial  phase  of  automated  geodesic  composite  construction  for  ship  machinery  shapes 
Airborne  Materials 

1.7  Ambient  storage,  rapid  cure  resin  system  has  been  synthesized  for  timely  repair  of  aircraft  composite  structures 

1.8  Rapid  solidified  superalloys  have  been  produced  which  demonstrate  oxidation  resistance  and  good  high  temperature 
mechanical  properties 

1.9  Hot  pressed  silicon  nitride  (HPSN)  bearing  materials  have  been  developed  for  aircraft  gas  turbine  engines  with 
Improved  performance  and  reliability 
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1.  ♦Program  Element:  62761W  Title:  Materials  Technology 

OoD  Mission  Area:  523  -  Engineering  Technology  Budget  Acflvity :  1  -  Technology  Base 

Missile  Materials 

I.IU  Carbon-carbon  composite  ball-and-socket  thrust  vector  control  concept  Nhich  offers  a  potential  30  percent  cost 
reduction  Mas  tested 

1.11  A  50  percent  improvement  over  baseline  erosion  performance  Mith  an  improved  erosion-resistant  nosetip  Mas 
demonstrated  on  a  flight  test 

1.12  Fabricated  graphite-aluminum  tactical  missile  aerodynamic  fin  components 

1.13  Full  scale  pressure  bulkheads  for  Advanced  LIghtMelght  Torpedo  (ALWT)  and  MK-48  torpedo  structural  configurations 
fabricated  and  undergoing  evaluation 

System  Support  Materials 

1.14  Vulnerabilty  of  generic  aircraft  and  missile  structure  to  slemed  laser  Irradiation  examined 

1.15  Initiated  joint  Navy-Air  Force-DARPA  program  in  non-destructive  testing 

1.16  Fusion  welding  of  sil icon-carbide/aluminum  composite  demonstrated 

1.17  New  experimental  procedures  for  fatigue  crack  growth  testing  in  marine  environment  developed 

2.  (U)  FY  1982  Program 

Seaborne  Materials 

2.1  Complete  filament  wound  composite  ship  hull  feasibility  study 

2.2  Conduct  field  trials  of  sealed,  prelubricated  anti-friction  bearings  for  Marine  Corps  applications 

2.3  Establish  feasibility  of  Alforge  aluminum  Joining  process  for  transition  to  Manufacturing  Technology 

Airborne  Materials 


2.4  Determine  significance  of  2-0  and  3-0  composite  defects  in  graphite  fiber  reinforced  composites 

2.5  Complete  development  of  material  degradation  prediction  methodologies  for  tactical  missile  plastic  radome 

Missile  Materials 


2.6  Test  three  full  contour  graphite/carbon-carbon  tactical  missile  rocket  nozzles 

2.7  Carbon-carbon  heat  shield  fabrication  procedure  selected  and  demonstrated 

2.8  Graphite-aluminum  metal  matrix  composite  tactical  missile  fins  to  be  flight  tested 
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1.  ‘Program  Element:  62761N  Title;  Materials  Technology 

DoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  I  -  Techfelogy  Base 

2.9  Complete  definition  of  material  requirements  for  tactical  missile  sensor  windows 

System  Support  Materials 

2.1U  Continue  development  of  laser  hardened  coating  systems  for  airframe  composite  materials 

2.11  Continue  field  tests  on  surface  profile  and  cleanliness  parameters  for  latex  paints  and  environmentally  safe 
pigments 

2.12  Faoricate  and  evaluate  metal  matrix  composite  Naval  Extra  High  Frequency  Satellite  Communication  Program  (NESP) 
antenna 

Small  Business  Materials 

2.13  Select  at  least  seven  (7)  small  Business  contractors  for  participation  in  the  DOU  Small  Business  R4D  participation 
program. 

3.  (U)  Ff  1983  and  FY  198A  Planned  Programs 

Seaborne  Materials 


3.1  Complete  development  of  low  cost  fabrication  technology  for  thick-section  titanium 

3.2  Complete  transition  of  superconducting  multifilament  wire  technology  to  Manufacturing  Technology 

Airborne  Materials 


3.3  Characterize  graphite  fiber  reinforced  composites  for  simple  repair  of  conposites 

3.4  Complete  characterization  of  the  advanced  directionally  solidified  alloy,  single  crystal  turbine  blades 

3.5  Transition  corona-5  titanium  alloy  to  Manufacturing  Technology 

Missile  Materials 


3.6  Select  and  test  two  erosion  hardened  nose  tip  concepts  for  reentry  vehicle  accuracy  improvement 

3.7  Conduct  two  in-the-water  test  runs  of  metal  matrix  composite  torpedo  hull  sections 

3.8  Design  and  fabricate  carbon-carbon  composites  for  "hot  running"  tactical  missile  components 
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1.  *Progra(ii  Element:  62761N  rule:  Materials  Technolooy 

l)oD  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

System  Support  Materials 

3.3  Er'uits  in  directed  energy  hardened  materials  Mill  address  'ulnerabi 1 i ty  of  metallic  aircraft  and  missile 
structures 

3.10  Full  scale  High  Energy  Laser  (HEL)  mirror  design  analysis  completed  and  metal  matrix  composite  component 
fabrication  initiated 

Changes  from  FY  1982  to  FY  1983 

3.11  No  significant  changes  in  major  thrusts 

4.  (0)  Program  to  Completion:  This  is  a  continuing  program 


5.  (U)  Milestones;  Not  applicable 


n.  Proiect:  P61-541 
Program  Element^ 

noD  Mission  Area:  -  Engineering  Technology 

(U)  DETAILED  BACKGROUND  AND  nESCRlPTlON 


Title:  Seaborne  Materials 

Title:  Materials  Technology 

Budget  Activity:  1  -  technology  Base 


Covers  a  broad  spectrum  of  materials  required  for  the  construction,  operation,  and  maintenance  of  advanced  naval  seaho'- 
vessels  and  their  equipment  including  the  development  of  the  materials  themselves  and  the  processes  for  produc’.'o 
fabrication,  and  inspection  as  well  as  preservation  to  prevent  environmental  degradation 

The  program  resulted  from  the  recognition  that  performance  enhancement,  survivability,  and  life  cycle  cost  ’•e'luction  a 
usually  limited  by  the  attributes  of  the  available  materials  and  processes 

Major  emhoasis  is  on  the  development  of  a  submarine  hull  material,  environmental  resistant  coatings,  improved  welding  n 
quality  control  methods,  low  cost  manufacturing  techniques,  metal  and  composite  joining  technology,  and  materia 
characterization  methodology 


(’')  RELATED  ACTIVITIES 


Monitors  the  efforts  of  universities  and  the  independent  research  of  major  companies  in  materials  and  related  areas 

The  National  Academy  of  Sciences  and  the  National  Materials  Advisory  Board  are  active  in  their  participation  in  this 

program 

Conducts  joint  programs  with  the  Defense  Advanced  Research  Projects  Agency 

Tracks  ongoing  projects  with  Defense  Advanced  Research  Projects  Agency,  Air  Force,  Army,  NASA,  Maritime  Administration, 
Electric  Power  Research  Institute,  Coast  Guard,  Environmental  Protection  Agenqy  (EPA),  and  National  Bureau  of  Standards 
to  insure  th't  their  results  are  factorej  into  project  planning 


D)  '^ORK  PEREDRMED  BY 


In-House 
Warminster 
Spring,  MD 
Industrial 


Chatsworth 
California 
Divi Sion , 
Academic 


-  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda,  MD;  Naval  Air  Development  "enter, 
,  PA;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Surface  Weapons  Center,  White  Oak  Laboratory,  Silver 
;  Naval  Postgraduate  School,  Monterey,  CA;  U,S.  Naval  Academy,  Annapolis,  MD 

-  Among  the  more  than  20  contractors  are:  Aluminum  Company  of  America,  Alcoa  Center,  PA;  Babcock  and  Wilcox, 
OH;  Battelle  Memorial  Institute,  Columbus,  OH;  Dupont  Chemical  Corporation,  Wilmington,  DE;  DWA  Composites, 

,  CA;  Grumman  Aerospace  Corporation,  Bethpage,  NY;  International  Nickel  Company,  Wrightsville  Beach,  NC;  Lockheed 
Company,  Burbank,  CA;  Southwest  Research  Inst.,  San  Antonio,  TX;  Titanium  Metal  Corporation  of  America,  TIMET 
Henderson,  NV;  United  Technology  Research  Center,  East  Hartford,  CT 

-  Johns  Hopkins  University,  Baltimore,  MD:  Ohio  State  University,  Columbus,  OH;  Colorado  School  of  Mines, 
;  Massachusetts  Institute  of  Technology,  Boston,  MA;  Polytechnic  Institute  of  New  York,  Brooklyn,  NY 
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II.  Project;  F61-541  Title:  Seaborne  Material s 

Progran  Element:  62761N  Title:  Materials  Technology 

Don  Mission  Area:  5Z3  -  Engineering  Technology  Budget  Activity:  1  -  Tech^ogy  Base 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (IJ)  FY  1981  and  Prior  Accomplishments 

Surface  Ship  and  Craft  Materials 

1.1  Completed  development  of  narrow  gap  welding  techniques  to  reduce  cost  of  fabricating  HY-100  steel  flight  decks 

1.2  Completed  development/evaluation  of  corrosion-free,  low  cost  glass  reinforced  plastic  piping 

1.3  Completed  development  of  on-line  citric  acid  cleaning  procedure  for  ship  fresh  water  distillers 

1.4  Completed  fabrication  of  large  Alforge  processed  5456  alloy  aluminum  panels 

Submarine  Materials 

1.5  Developed  Gas-Metal -arc  welding  procedures  for  fabricating  high  strength  submarine  hull  steel 

1.6  Awarded  contracts  for  development  of  fabrication  methods  of  reduced  cost  titanium  alloys 

1.7  Mechanical  properties  of  Inconel  625  sea  water  piping  determined  and  initiated  transition  to  6.3  (Advanced  Development) 

1.8  Established  feasibility  of  deep  penetration  gas-tungsten  arc  welding  for  one-inch  titanium 

Composite  Materials 

1.9  Completed  filament  wound  hull  feasibility  analysis 

1.10  Completed  initial  phase  of  automated  geodesic  comoosite  construction  for  ship  machinery  components 
Tribology 

1.11  Produced  manual  of  thin  film  lubrication  design  criteria 

1.12  Draft  specification  for  accelerated  testing  of  long  life  grease  completed 

2.  (U)  FY  1982  Program 

Surface  Ship  and  Craft  Materials 

2.1  Develop  specification  guideline  for  stress  corrosion  resistant,  high  strength  thin  gauge  CS-19  weldments 
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11.  Project:  F61-541 
Proqram  Elementl  ^2761N 

OoD  Mission  Area:  i?3  -  Engineering  Technology 


Title:  Seaborne  Materials 

Title:  Materials  technoTogy 

Budget  Activity:  1  -  Technology  Base 


2.2  Produce  draft  fabrication  procedure  for  2869  filament  superconducting  wire  for  application  to  shipboard  Advanced 
Electrical  Machinery 

2.3  Complete  adhesive  bonded,  thin-gauge  panel  draft  fabrication  procedure 

2.4  Establish  feasibility  of  the  A1 forge-process  for  transition  to  the  Manufacturing  Technology  program  for  the 
production  of  aluminum  shipboard  structures 


Submari ne  Materials 


2.5  Oocument  technology  guidelines  for  improved  subcritical  crack  resistant  High  Yield  (HY)  steel  weldnients 

2.6  Initiate  one-inch  thick  high  strength,  low  alloy  (HSLA)  steel  plate  evaluations 

2.7  Complete  laboratory  evaluation  of  nopcocide  and  organometal 1 ic  polymer  (omp)  camouflage  antifouling  coatings 

2.8  Establish  repair  methods  for  nickel -al uminum  bronze  castings 

Composite  Materials 

2.9  Complete  filament  wound,  composite  ship  hull  feasibility  study 

2.10  Initiate  Phase  11  of  geodesic  composite  propeller  shroud  (fabrication  and  evaluation  of  test  articles) 

Tribology 

2.U  Field  trials  of  sealed,  prelubricated,  anti-friction  bearings  for  Marine  Corps  applications 
3.  (U)  FY  1983  and  FY  1984  Planned  Programs 


Surface  Ship  and  Craft  Materials 


3.1  Complete  transition  of  superconducting  multifilament  wire  technology  to  Manufacturing  Technology 

3.2  Evaluation  of  ceramic  matrix  composite  material  for  shipboard  incinerators 

3.3  Complete  major  hydraulic  system  test  and  prepare  draft  specification  for  selected  fire  resistant  hydraulic  fluids 

3.4  Comolete  fire  resistant  Poly  Phosphazene-Nitrile  (PN)  cable  insulation  specification  guidance 

3.5  Oevelop  plans  for  transition  to  Manufacturing  Technology  of  Infra-Red  nondestructive  evaluation  tool  for  plasma  spray 
coatings 
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Project:  F61-541  Title:  Seaborne  Materials 

'•am  Element:  62761N  Title:  Materials  technology 

Mission  Area:  SE3  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

Submarine  Materials 

3.6  Complete  development  of  low  cost  fabrication  technology  for  thick  section  titanium  alloys 

3.7  Prepare  specifications/procedures  for  rapid  solidification  produced  materials 

3.B  Evaluate  High  Yield  (HY)  steel  laser  beam  welds  by  fatigue  testing,  stress  corrosion  resistance  evaluations,  and 
explosion  bulge  tests 

Composite  Materials 

3.9  Complete  initial  development  of  delamination  resistant  composites  for  ship  machinery  applications 

3.10  Complete  evaluation  of  geodesic  designed  composites  and  begin  fabrication  of  ship  test  article 

Tribology 

3.11  Prepare  draft  specifications  for  wear-resistant  mating  ring  face  materials,  microporous  and  polymer  pack  bearing 
lubricants 

3.12  Selection  and  field  trial  of  improved  hydraulic  systems  filtration  equipment  for  Marine  Corps  applications 


Comparison  with  FY  1982  Program: 

3.13  The  reduction  in  funding  from  FY  1982  to  FY  1983  (-$810  thousand)  relates  to  refinement  of  costs  characteristic 
of  exol oratory  development 

(ij)  Program  to  Completion:  This  Is  a  continuing  program 
(U)  Milestones:  Not  applicable 
(U)  Resources  (Dollars  in  Thousands) 

•ct 

Title 

Seaborne  Materials 


Total 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

l6,4()() 

tt;iso~ 

Continuing 

Continuing 

III.  Project:  F61-542  Title:  Airborne  Materials 

Progran  Element:  62761N  Title:  Materials  TechnoTogy 

Don  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION 

“  Covers  materials  and  processes  needed  for  construction,  quality  control,  operation,  and  maintenance  of  aircraft  and 

related  weapons  systems 

°  Program  results  from  recognition  that  performance  improvement,  reliability,  survivability,  and  life  cycle  cost  reduction 
are  greatly  dependent  on  the  physical  and  mechanical  properties  of  the  available  materials  and  processes 

°  Major  emphasis  is  on  improved  materials  for  lighter  aircraft  and  more  fuel  efficient  engines,  improved  protective  system-; 
for  better  environmental  resistance  which  will  involve  more  denanding  applications  of  advanced  composites,  new  aluminum 
and  titanium  base  alloys,  and  advanced  high  temperature  alloys  for  airframe  and  propulsion  applications 

(U)  RELATED  ACTIVITIES 

°  Monitors  the  efforts  of  universities,  independent  research  laboratories,  major  materials  producers,  and  aerospace 

companies 

'  Consults  national  technical  societies  and  the  National  Materials  Advisory  Board 

°  Tracks  ongoing  and  future  plans  of  the  Air  Force,  Defense  Advanced  Research  Projects  Agency.  Array,  NASA,  DOC,  Bureau  of 
Mines,  National  Bureau  of  Standards,  etc.,  to  Insure  that  their  technology  development  is  part  of  the  project  planning 

(U)  WORK  PERFORMED  BY 


O 


o 


In-House  -  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Surface 
Weapons  Center,  White  Oak  Laboratory,  Silver  Spring,  MD;  Naval  Weapons  Center,  China  Lake,  CA;  Naval  Air  Propulsion 
Center,  Trenton,  NJ 

Industrial  -  Some  of  the  15  contractors  involved  include:  Aluminum  Company  of  America  Research  Lab,  Alcoa  Center,  PA; 
General  Tlectric  Company,  Avondale,  OH;  International  Nickel  Company,  Suffern,  NY;  McDonnel 1 -Douglas  Aerospace 
Corporation,  St,  Louis,  MO;  North  American  Rockwell,  Los  Angeles,  CA;  Pratt  S  Whitney  Aircraft  Division,  UTC,  West  Palm 
Beach,  FL;  SKF  Industries,  Inc.,  King  of  Prussia,  PA;  TRW,  Cleveland,  OH;  United  Technology  Center,  East  Hartford,  CT 
Academic  -  None 


(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 
1,  (U)  FY  1981  and  Prior  Accomplishments 

1.1  Ambient  storage,  rapid  cure  resin  system  has  been  synthesized  for  timely  repair  of  aircraft  composite  structures 
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in.  Project:  F61-54?  Title:  Airborne  Materials 

Program  Element:  62761N  Title:  Haterials  Technology 

OoO  Mission  Area:  b2H  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

1.2  Rapid  solidified  super  alloys  have  been  produced  «hich  demonstrate  oxidation  resistance  and  good  high  temperature 
mechanical  properties 

1.3  A  cooperative  test  program  of  aircraft  corrosion  fatigue  involving  six  countries  and  eight  laboratories  was 

initiated  and  the  initial  phase  completed 

1.4  Hot  pressed  silicon  nitride  (HPSN)  hearing  materials  have  been  developed  for  aircraft  gas  turbine  engines  with 
improved  performance  and  reliability 

2.  (II)  EY  1982  Program 

2.1  Determine  significance  of  2-0  and  3-0  composite  defects  in  graphite  fiber  reinforced  composites 

2.2  Complete  cooperative  corrosion  fatigue  testing  program  with  NATO  allies 

2.3  Conduct  HARPOON  J402  engine  test  with  silicon-nitride  hearings 

2.4  Develop  hydrogen-detecting  "band-aid  barnacle"  electrode  cell 

2.5  Complete  development  of  aircraft  launched  tactical  missile  plastic  radome  thermal  and  erosion  prediction 

methodologies 

2.6  Complete  development  of  hirh  temperature  water  based  solid  film  lubricant 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

3.1  Characterize  graphite  fiber  composites  for  simple  repair  of  composites 

3.2  Transition  high  stiffness  aluminum-lithium  alloy  to  Manufacturing  Technology 

3.3  Transition  corona-5  titanium  alloy  to  Manufacturing  Technology 

3.4  Complete  characterization  of  advanced  directionally  solidified  single  crystal  alloys 

3.5  Complete  elevated  temperature  fracture  and  fatigue  characterization  of  advanced  turbine  blade  materials 

3.6  Develop  coatings  for  oxidation  resistant  single  crystal  super  alloys 

3.7  Complete  optimization  of  titanium  adhesive  bonding  process 

Comparison  with  FY  1982  Program: 

3.8  The  change  in  funding  in  FY  1983  over  FY  1982  (+$210  thousand)  relates  refinement  of  costs  characteristic  of 
exploratory  development  with  increased  emphasis  on  development  of  high  temperature  plastics  and  ceramics  for  air 
delivered  tactical  missile  weapons 


III.  Project:  F61-542  Title:  Airborne  Materials 

Program  Element:  62761N  Title:  Materials  Technology 

OoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

4.  (ij)  Program  to  Completion:  This  is  a  continuing  program 

5.  (U)  Milestones:  Not  applicable 

6.  ('J)  Resources  (Dollars  in  Thousands) 

Project 

No.  Title 

ESi-542  Ai rborne  Materials 


FY  1981  FY  1982  FY  1983 
Actual  Estimate  Estimate 

?.iir  fi.ow 


FY  1984 
Estimate 


Total 

Additional  Estimated 

to  Completion  Cost 
Continuing  Continuing 


IV.  Project;  F61-S43  Title:  yssile  Materials 

Program  Elementl  62761N  Title:  Materials  TechnoTogy 

UoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  fech^logy  Base 

(U)  OETAILED  BACKGROUND  AND  DESCRIPTION 


°  Initiated  tnis  project  in  FY  1972  at  the  request  of  UDOH&E 

“  Initial  program  thrust,  Reentry  Vehicle  Materials,  was  directed  toward  development  of  high  performance  reentry  vehicle 

nosetips  for  Navy  vehicles  and  involved  development  of  high  strain  graphite  and  fine  weave  carbon-carbon  composites 
°  Initiated  Subsequent  tasks  in  response  to  requirements  for  improved  propulsion  system  nozzle  materials  and  replacement 

materials  for  reentry  vehicle  substructures 

°  Provided  a  high  performance  graphite,  Graphnol,  for  use  in  ballistic  reentry  vehicle  nosetips  and  rocket  nozzles,  an 

integral  throat  entrance  cone  design  concept  which  increased  reliability  and  reduced  overall  propulsion  system  cost,  and 
a  smoothly  ablating  fine  weave  carbon-carbon  composite  for  increased  performance  of  Navy  maneuvering  reentry  vehicles 
^  Improvements  in  nosetip  and  rocket  nozzle  performance  surfaced  new  problems  in  reentry  vehicle  heat  shields  and  nozzle 

exit  cones,  and  identified  a  requirement  for  a  new  sensor  window  material  for  reentry  vehicle  terminal  guidance  systems 
°  Identified  metal  matrix  composites  as  a  potential  replacement  for  a  variety  of  navy  structural  applications 

“  The  Deputy  Under  Secretary  of  Defense  for  Research  and  Engineering  in  FY  1978  recognized  the  potential  of  metal  matrix 

composites  and  supported  establishment  of  a  Navy  inajor  technology  thrust  beginning  in  FY  1980 
°  At  the  same  time,  the  Deputy  Under  Secretary  of  Defense  for  Research  and  Advanced  Technology  recognized  that  severe 

weather  could  cause  strategic  missile  mission  failure  due  to  extensive  reentry  vehicle  nosetip  erosion  and  identified 
development  of  erosion  hardened  thermal  protection  materials  as  a  technology  thrust  area 

(U)  RELATED  ACTIVITIES 


°  Metal  matrix  composite  materials  are  being  developed  by  the  Army  for  application  to  lightweight  bridging,  helicopter,  and 
antenna  components 

°  Metal  matrix  composites  are  being  developed  by  the  Air  Force  for  aircraft  and  satellite  applications 

°  The  development  programs  of  Array,  Navy,  and  Air  Force  are  coordinated  by  the  Tri-Service  Metal  Matrix  Composites 

Coordinating  Committee  chaired  by  the  Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering 

(U)  WORK  PERFORMED  BY 

'*  In-House  -  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Surface  Weapons  Center,  White  Oak  Laboratory,  Silver 
Spring,  MD;  Naval  Underwater  Systems  Center,  Newport,  Rl;  Naval  Research  Laboratory,  Washington,  DC 
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IV.  Project:  F61-543  Title:  Wssile  Materials 

PrograiD  Eleinenti  62j61N  Title:  Materials  lechnoloay 

DoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  technology  Base 

°  Industrial  -  Some  of  the  20  contractors  involved  include:  Aerospace  Corporation,  Los  Angeles,  CA;  Atlantic  Kesearch 
Corp. ,  ITTexandria,  VA;  AVCO,  Waltham,  MA;  Composite  Specialties,  ChatSMorth,  CA;  OWA  Fiber  Materials,  Inc.,  Biddeford, 
ME;  Genera)  Electric,  Valley  Forge,  PA;  Lockheed  Missiles  and  Space  Company,  Sunnyvale,  CA;  Materials  Concepts,  Inc., 
Columbus,  OH;  McDonnel I-Ooug1as ,  Los  Angeles,  CA;  Union  Carbide,  Parma,  OH;  Vought  Corporation,  Dallas,  TX 
°  Academic  -  None 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 

Strategic  Missile  Materials 

1.1  Carbon-carbon  composite  ball-and-socket  thrust  vector  control  concept  which  offers  a  potential  cost  reduction  of  33 
percent,  was  tested 

1.2  Boron  nitride/Silicon  oxide  sensor  window  for  improved  reentry  vehicle  (RV)  accuracy  was  successfully  tested 

1.3  A  SO  percent  improvement  over  base’ine  erosion  performance  with  an  improved  erosion-resistant  nosetip  was 

demonstrated  on  a  flight  test 

1.4  Suitability  of  carbon-carbon  canposites  for  reentry  vehicle  (RV)  heat  shield  concepts  has  been  demonstrated 
Metal  Matrix  Composites 

1.5  Fabricated  graphite-aluminum  tactical  missile  aerodynamic  fin  components 

1.6  Fabricated  silicon  carbide-aluminum  prototype  reentry  vehicle  substructure  configurations  by  back  extrusion  methods 

1.7  Full  scale  pressure  bulkheads  for  ALWT  and  MK-4B  torpedo  structural  configurations  have  been  fabricated  and  are 

undergoing  testing 

2.  (U)  FY  1982  Program 

Strategic  Missile  Materials 

2.1  Three  “full  contour"  graphite/carbon-carbon  tactical  missile  rocket  nozzles  tested 

2.2  Complete  full-scale  flight  test  of  high  performance  graphite  for  ballistic  reentry  vehicle  nosetips 

2.3  Carbon-carbon  heat  shield  fabrication  concept  selected  and  demonstrated 

2.4  Thin-walled  pseudo-3D  carbon-carbon  extendable  exit  cone  fabrication  completed  and  testing  scheduled 


341 


IV.  Project:  F61-543  Title:  Missile  Materials 

Proijraiii  Eleinenti  Title:  Materials  Techno fooy 

UoO  Mission  Area:  523  -  Engineering  Technology  Budget  Activity:  1  -  Yech^ogy  Base 

Metal  Matrix  Composites 


2.5  Fabrication  method  and  material  canposition  selected  for  reentry  vehicle  (RV)  substructure 

2.6  Baseline  materials  and  fabrication  processing  established  for  12  inch  and  21  inch  underwater  pressure  hulls 

2.7  Full  scale  metal  matrix  composites  MK-4B  torpedo  transducer  webbing  plate  ready  for  test  and  evaluation 

2.8  Graphite  aluminum  composite  tactical  missile  fins  flight  tested 

Surface  Warfare  Materials  Technology 

2.9  Complete  definition  of  materials  requirements  for  tactical  missile  sensor  windows 

2.1U  Fabricate  selected  sensor  window  materials  and  evaluate  thermal,  mechanical,  and  electromagnetic  properties 
2.11  Evaluate  oxidation  resistant  coating  concepts  for  tactical  missile  propulsion  systems  components 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

Strategic  Missile  Materials 

3.1  Select,  test,  and  recommend  two  erosion  hardened  nosetip  concepts  for  reentry  vehicle  accuracy  improvement 

3.2  Conduct  full  scale  demonstration  of  the  throat  and  exit  cone  materials  with  an  inflight  missile  test 

3.3  Complete  boron-nitride  reinforced  composite  development  for  reentry  vehicle  sensor  window  application 

Metal  Matrix  Composites 

3.4  Conduct  two  in-the-water  test  runs  of  metal  matrix  composites  torpedo  hull  sections 

3.5  Design,  fabricate,  and  laboratory  test  metal  matrix  composite  tactical  missile  guidance  bay 

3.6  Complete  missile  structural  components  materials  development  and  characterization 

Surface  Warfare  Materials  Technology 

3.7  Design  and  fabricate  carbon-carbon  composite  substrates  for  'hot  running*  tactical  missile  components 

3.8  Demonstrate  carbon-carbon  fabrication  feasibility  for  "dynamic*  components  in  small  turbine  engines 
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IV.  Project:  F61-543  Title:  Missile  Meterials 

Program  Element:  Title:  Materials  Technology 

DoD  Mission  Area:  5Z3  -  Engineering  Technology  Budget  Activity;  1  -  Technology  Base 

Comparison  with  FT  1902  Prograr. 

3.9  The  change  in  funding  levels  between  FY  1983  and  FY  1982  («^$476  thousand)  reflects  refinements  in  program 
directions  and  costs 


4.  (U)  Program  to  Completion:  This  is  a  continuing  program 

5.  (U)  Milestones:  Not  applicable 


6.  (U)  Resources  (Dollars  in  Thousands) 

Project 

No.  Title 

i^Sl-54j  Missile  Materials 


Total 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

8.154 

T.^39" 

8;8«)S 

Continuing 

Continuing 
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V.  Project:  F61-544 
Program  Elemenll  6gi^61N 

OoD  Mission  Area;  52^  -  Engineering  Tecdnology 
(U)  UETAILED  BACKGROUND  AND  DESCRIPTION 


Title:  System  Support  Materials 
Title:  Materials  Technolo'gF 
Budget  Activity:  1  -  Technology  Base 


°  Supports  multiplatform  Naval  applications  of  materials  that  provide  increased  capabilities 

°  Develops  materials  and  structural  concepts  to  harden  systems  against  directed  energy  xeapons 

°  Develops  the  understanding  of  fracture  in  metals  and  composites 
°  Develops  lightiveight  radar-absorbing  coatings  and  structures 
°  Supports  the  reduction  in  the  life  cycle  cost  of  Navy  shore  facilities 

°  Direct  support  of  the  Department  of  Defense  materials  thrusts  in  Metal  Matrix  Composites,  Rapid  Solidification  technology 

materials  and  substitutes  for  critical  materials  used  in  Naval  systems  and  platforms 

(U)  RELATED  ACTIVITIES 

°  Coordinated  with  Army,  Air  Force,  National  Bureau  of  Standards,  Defense  Advanced  Research  Projects  Agency,  and  the 
National  Acadeiw  of  Sciences  by  mutual  planning  groups,  co-funded  projects,  Tri-Service  working  groups,  and  interservice 
and  intragovernmental  committees  specifically  established  for  this  purpose 
°  Joint  symposia  are  conducted  through  ad  hoc  committees,  the  Office  of  Naval  Research,  the  Navy  Council  on  Materials  and 
Structures,  and  the  National  Materials  Advisory  Board  of  the  National  Academy  of  Sciences 
°  Exchanges  reports  with  agencies  having  mutual  interests  and  cooperative  projects;  a  specific  example  of  such  coordination 
is  the  Tri-Service  Laser  Hardened  Materials  and  Structures  Group  which  coordinates  the  laser  hardened  materials  efforts 
under  Department  of  Defense  sponsorship 

(U)  WORK  PERFORMED  BY 


In-House  -  David  U.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda,  MD;  Naval  Civil  Engineering 
Laboratory,  Port  Huenerae,  CA;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Research  Laboratory,  Mashington,  DC;  Naval 
Surface  Weapons  Center,  Dahlgren,  VA  and  White  Oak  Laboratory,  Silver  Spring,  HD;  U.S.  Naval  Academy,  Annapolis,  HD 
Industrial  -  Among  the  19  contractors  are:  Aerospace  Corp.,  Los  Angeles,  CA;  Atlantic  Research  Corp.,  Alexandria,  VA; 
Chicago  Bridge  and  Iron,  Los  Angeles,  CA;  OWA  Composite  Specialties,  Inc.,  Chatsworth,  CA;  Fiber  ^terials,  Inc., 
Biddeford,  ME;  General  Electric  Company,  Valley  Forge,  PA;  Harris  Corp.,  Nelborne,  FL;  Materials  Concepts,  Inc., 
Columbus,  OH;  National  Bureau  of  Standards,  Gaithersburg,  MO  and  Boulder,  CO;  Silag,  Inc.,  Greer,  SC;  Union  Carbide, 
Tarrytown,  NY 

Academi c  -  Massachusetts  Institute  of  Technology,  Cambridge,  MA;  Oklahoma  State  University,  Stillwater,  OK;  Washington 
University,  St.  Louis,  MO 
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V.  Project:  F61-544 
Program  Element:  62761N 

DoD  Mission  Area:  523  -  Engineering  Technology 
(U)  PROGRAM  ACCOMPLISHMENTS  ANO  FUTURE  PROGRAMS 
1.  (U)  FY  1981  and  Prior  Accomptisftments 


Title:  System  ^pport  Materials 
Title:  iwterlals  Technology 
Budget  Activity:  1  -  Technology  Base 


Directed  Energy  Hardened  Materials  Development 

1.1  Susceptibility  of  forward-looking  1nfrared_|FLIR)  systemsf^ 

l.Z  L 

1.3  Structural  materials  testing  and  computational  modeling^ 


Materials  Technology  for  Naval  Facilities 

1.4  Correlation  between  field  and  laboratory  tests  on  coated  wooden  panels  has  established  a  relationship  between  field 
trials  ants'  laboratory  adhesion  tests 

Weapon  Support  Mev./  ldls 

1.5  Fusion  weldVng  of  s11 Icon.carblde/alumlnum  composite  demonstrated 

1.6  Feasibility  of  casting  graphite  aluminum  hardware  in  air  demonstrated 

Fracture  Control  Technology 

1.7  Principal  factors  influencing  fatigue  crack  growth  In  marine  environments  Identified 

1.8  New  experimental  procedures  for  fatigue  crack  growth  testing  In  marine  environments  developed 

Non-Destructive  Testing 


1.9  Initiated  Joint  effort  with  DARPA  and  Alr  Force  In  development  of  generic  non-destructive  testing  technology 


V.  Project:  F61-544  Title;  System  Support  Materiels 

Program  EleraenTl  62/61N  Title:  Materials  Technology 

UoO  Mission  Area:  Hi  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

Low  Radar  Cross  Section  (RCS)  Materials 

1.10  A  special  adhesive  system  which  is  compatible  with  Radar  Absorbing  Materials  (RAH)  coatings  for  use  on  metallic 
substrates  has  been  successful  in  laboratory  tests 

Emerging  Naval  Materials 

1.11  Yields  of  more  than  601  silicon-carbide  ceramic  product  have  been  achieved  in  modified  and  new  synthesis/processing 
methods  for  carbon-silicon  polymers 

2.  (U)  FY  1982  Program 


Directed  Energy  Hardened  Materials  Development 

2.1  Conduct  experimental  evaluation  and  perform  C  .  .analysis f 

2.2  Continue  fabrication  and  testing  of  materials 

2.3  Continue  development  of  hardened  coating  system  for  airframe  composite  materials 

Materials  Technology  for  Naval  Facilities 

2.4  Continue  field  tests  on  surface  profile  and  cleanliness  parameters  for  latex  paints  and  environmentally  safe 
pigments  for  coatings 

2.5  Continue  development  of  candidate  corrosion  resistant  reinforcing  materials  and  corrosion  inhibiting  admixtures  for 
marine  concrete 

2.6  Select  candidate  marine  wood  preservative  materials  and  conduct  laboratory  screening 

Weapon  Support  Materials 

2.7  Fabricate  pre-prototype  metal  matrix  composite  {1*C)  High  Energy  Laser  mirrors  and  test  for  beam  characteristics 

2.8  Fabricate  and  evaluate  metal  matrix  composite  Naval  Extra  High  Frequency  Satellite  Communication  Program  (NESP) 
antenna 

2.9  Select  lightweight  composite  armor  candidate  for  Marine  Corps  evaluation 


3*6 


V,  Project:  F61-544  Title;  System  Support  Materials 

Program  Elementl  i?761N  Title:  Materials  TechnoloaF 

UoD  Mission  Area:  523  -  Engineering  Technology  Budget  AicFTvTtyl  1  -  Techn^ogy  Base 

Fracture  Control  Technology 

2.10  develop  Navy  MIL-STO  test  method  for  determination  of  fatigue  crack  growth  rates  of  structural  alloys  in  marine 
envi ronments 

Non-Destructive  Testing 

2.11  Demonstrate  strategraphic  scanning  techniques  on  composite  materials 

2.12  Oenonstrate  eddy  current  technique  on  metal  matrix  wire  quality  assessment 

Low  Radar  Cross  Section  (RCS)  Materials 

2.13  "" 

2.14  (_  7 

Emerging  Naval  Materials 

2.15  Complete  demonstration  of  Silicon  Carbide  (SIC)  polymer  synthesis  and  transfer  to  Industry 

2.16  Investigate  alternative  higher  temperature  glass  matrix  formulations  for  fabrication  of  silicon-carbide  fiber 
reinforced  glass  composites 

Critical  Materials  Substitution  Technology 

2.17  Substitution  potential  of  rapidly  solidified  amorphous  metals  for  magnetic  alloys  assessed 

2.18  Material  conservation  demonstrated  for  post-boost-control  system  via  powder  metallurgy  processing 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

Directed  Energy  Hardened  Materials  Development 

3.1  r 

3.2 
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V.  Project:  F61-544 
Pro9rani  Element: 

DoO  Mission  Area:  ^^3  -  Engineering  Technology 


Title:  System  Support  Materials 
Title:  Materials  lechnoloay 
Budget  Activity:  1  -  technology  Base 


3.3  C 


J 


3.4  Determine  the  response  of  structural  composites  to  High  Energy  Laser  threats  by  Investigating  panel  post-buckling 
behavior  and  joint  vulnerability 

3.5  Investigate  laser  hardened  coating  systems  which  include  other  electromagnetic  protection  technologies 


Materials  Technology  for  Naval  Facilities 

3.6  Complete  field  testing  of  coated  panels  and  prepare  preliminary  specifications  for  steel  surface  profiles 

3.7  Investigate  techniques  for  treating  wood  pilings  with  selected  preservatives 

3.8  Complete  development  of  over-rust  primer  formulations 


Weapons  Support  Materials 


3.9  Full-scale,  Metal  Matrix  Composite,  High  Energy  Laser  mirror  design  analysis  completed  and  fabrication  initiated 

3.10  Infrared  seeker  component  faoricated  and  tested 

3.11  Full-scale  submarine  battery  prototype  with  lead  metal  matrix  separators  charge/discharge  cyclic  testing  completed 
Fracture  Control  Technology 

3.12  Develop  quantitative  fracture  mechanics  analysis  for  evaluating  crack  tolerance  of  controllable  pitch  propeller 
crank  ring  materials 

Mon-Destructive  Testing 


3.13  Effectiveness  of  laser  ultrasound  scanning  process  established 


V.  Project:  F61-544  Title:  System  Support  Materials 

Program  Element^  62761N  Title:  Materials  Technology 

OoD  Ml  30 ion  Area:  -  Engineering  Technology  Budget  Activity:  1  -  Technology  Base 

Low  Radar  Cross  Section  (PCS)  Material 

3.14  develop  structural  Radar  Absorbing  Materials  (RAH)  based  on  composites 

3.15  Develop  laser-resistant  Radar  Absorbing  Materials  (RAM)  coating 

Emerging  Naval  Materials 

3.16  dse  of  silicon  carbide  fiber  reinforced  glass  ceramic  materials  in  gas-turbine  oprations  examined 

3.17  Conduct  complete  dynamic  cbaracterieation  and  ballistic  damage  tolerance  of  silicon-carbide  fiber  reinforced  glass 
ceramic 


4.  (U) 

5.  (U) 

b.  (U) 

Project 

No. 

F51-544 


Critical  Materials  Substitution  Tecbnolcqy 

3.18  Feasibility  of  Rapid  Solidification  Technology  (RST)  to 
Comparison  with  FY  1^82  Program: 

3.19  The  di  fference  between  the  FY  1983  and  the  FV  1982  e 
directions  and  escalation  of  costs 

Program  to  Completion:  This  is  a  continuing  program 

Milestones :  Not  applicable 

Resources  (Dollars  in  Thousands) 

FY  1981 

Title  Actual 

System  Support  Materials  6,847 


replace  selected  critical  materials  demonstrated 


ffort  (-$100  thousand)  results  from  refinement  of  program 


FY  1982 

FY  1933 

FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

7,980 

7,880 

8,359 

Continuing 

Conti nu i ng 
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f'l  1983  ROTgE  OESCRIPTIVE  SUHHARY 

jran  Element:  >i?76?N  Title:  Electronic  Oevice  Technology 

Mission  Area:  1?!  -  Electronic  and  Physical  Sciences  Rudqet  ^tivity;  1  -  Technology  Base 


RESOURCES  (PROJECT  LISTING):  (noliars  in  Thousands) 

Total 


lect 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

total  for  program  element 

'n:m 

<?^,n76 

“TTrSTT 

Continuing 

Continuing 

-SBO 

(Higher  Classification  Proiect) 

0 

300 

400 

350 

Continuing 

Continuing 

-sni 

Microwave  and  Radio  Frequency  Technology 

8,896 

7,642 

7,277 

5,648 

Continuing 

Continuing 

-5B2 

Analog  and  Oigital  Integrated  Circuit  Technology 

4,698 

6,295 

6,859 

8,965 

Conti nui ng 

Continuing 

-SB3 

Electro-Ootical  Technology 

6,525 

5,675 

5,811 

6,440 

Continuing 

Continuing 

-584 

Millimeter  Wave  Technology 

400 

2,545 

3,470 

3,945 

Continuing 

Continuing 

-585 

Special  Avionic  Oevices 

825 

550 

550 

600 

Continuing 

Continuing 

-586 

Testing  Technoloqv 

779 

1,000 

300 

310 

Continuing 

Continuing 

-587 

Electronic  Materials 

1,887 

2,069 

2,467 

3,083 

Continuing 

Continuing 

BRIEF  DESCRIPTION  OF  ELEMENT  AW  MISSION  WEED 


°  '■jODorts  Radio  Frequency  and  Microwave  Technologies  that  address  the  power,  frequency,  and  bandwidth  requirements  of 

Communic 'tion,  Radar  and  Electronic  Warfare  systems  at  frequencies  below  26  GHz. 

•’  Addresses  the  requirement  to  develop  Millimeter  Wave  Technology  (up  to  140  GHz)  for  new  Communication,  Radar  and 

Electronic  Warfare  capabilities  at  higher  frequencies. 

°  Addresses  the  Cotmnand  and  Control  need  for  increased  signal  processing  speeds  via  improvements  in  electronic  and  optical 
processing  techniques. 

’  Supports  materials  develooment  in  areas  where  advances  would  significantly  improve  device  technology. 

°  Supports  the  development  of  automatic  testing  technology  for  improved  readiness  of  shipboard  combat  systems. 

BASIS  for  FY  IQBS  RUTAE  REQUEST 

°  Continue  to  increase  the  power,  frequency,  bandwidth  and  reliability  of  Microwave  and  Millimeter  wave  tubes  to  extend  the 
capabilities  of  Radar,  Coinmunication  and  Electronic  Warfare  systems. 
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Proi)ra:n  flpuent:  ;6?N  Title;  Electronic  Device  TechnolO'jy 

'loO  Mission  Area:  5?1  -  Electronic  and  Physical  Sciences  ludqet  Activity:  1  -  Technology  Rase 

“  Continue  to  increase  the  power,  frequeoi-y,  bandwidth  and  reliablity  of  microwave  and  millimeter  wave  solid  state  devices, 
and  hybrid  and  monolithic  circuits  to  reduce  the  cost  ano  size  of  Radar,  Communication  and  Electronic  Warfare  systems. 

”  Continue  to  develop  the  tethnnloqies  whereby  signals  derived  from  Radar,  Cominunication  and  Electronic  Warfare  systems  can 
be  processed  with  increased  speeds  so  as  to  meet  the  Command  and  Control  needs  of  more  complicated  combat  scenarios. 

°  Continue  to  develop  optical  and  infrared  technologies  for  more  accurate,  long  range  passive  surveillance  and  tracltinq 

systems. 

”  Continue  the  development  of  automatic  testing  technology  for  iraoroved  reliability,  maintainability  and  readiness  of 

shioboard  combat  systems. 

°  Continue  the  development  of  materials  in  areas  where  advances  would  significantly  improve  device  technology. 

“  The  increase  in  total  program  funding  request  from  $?6,076  thousand  In  FY  IRR?  to  $?7,nA  thousand  in  FY  19S3  is  to 

enhance  two  FY  198;!  "Verv  M.qh  Speed  Integrated  Circuit"  related  starts  and  one  FY  1982  Millimeter  Wave  start 

“  As  this  is  a  continuing  orogram,  the  above  funding  profile  includes  outyear  escalation  and  encompasses  all  work  or 

development  phases  now  planned  or  anticipated  through  FY  1984  only. 

(11)  COMPARISON  WITH  FY  198F  OESCRIPTIVE  SUMMARY 

“  (Dollars  in  Thousands)  The  maior  changes  between  the  funding  profile  shown  in  the  FY  1982  Descriptive  Summary  and  that 

shown  in  this  Oescriotive  Summary  (-17  in  FY  1981,  +34S  in  FY  1982  and  -2,659  in  FY  1983)  were  derived  from  the 

following  project  changes: 

(FY  1981)  -  F62-581  (Microwave  and  Radio  Frequency  Technology)  decreased  by  294  because  of  minor  program  adjustments 

characteristic  of  Exploratory  Development.  Project  title  was  changed  from  Microwave  Devices  and  Technology. 

-  F62-5S2  (Analog/Diqi tal  Integrated  Circuit  Technology)  decreased  by  202  because  of  minor  program  adjustments 
characteristic  of  Exploratory  Development.  Project  title  was  changed  from  Low  Power  Devices  and  Technology. 

-  F62-583  (Electro-Optical  Technology)  increased  by  495  primarily  because  of  increased  emphasis  on  focal  plane 
array  technology.  Project  title  was  changed  from  Special  Devices  and  Technology. 
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-  E62-584  (Millimeter  Wave  Technology)  funding  did  not  change.  Project  title  was  changed  from  Subsystem 
Electronic  novices  Technology. 

-  E62-585  (Special  Avionic  Oevices)  was  established  at  a  funding  level  of  825. 

-  F52-586  (Testing  Technology)  decreased  by  21  because  of  minor  program  adjustments.  Project  title  was 
changed  from  Test  Equipment  Hevices  Technology. 

-  Ffi2.587  (Electronic  Materials)  decreased  by  820  because  thrust  of  project  changed  from  Very  High  Throughput 
Signal  Processing  Technology  to  encompass  Electronic  Materials  and  Marine  Corps  Technology.  Project  title  was  changed 
from  Very  High  Throughput  Signal  Processing  Technology. 

(FV  1082)  -  Ffi2-58n  (Higher  Classification  Project)  adds  300  to  Program  Element. 

-  F62-581  (Microwaye  and  Radio  Frequency  Technology)  decreased  by  2,749  primarily  because  funding  shifted  to 
F62-5a4  (Millimeter  Waye  Technology).  Relative  to  Fy  1081,  F52-581  is  decreased  by  1,254  because  of  this  funding  shift, 
the  enhancement  of  Gallium  Arsenide  (GaAs)  Monolithic  Technology,  and  the  Management  Support  Reduction  against  the 
R0TAE,N  appropriation 

-  F62-582  (Analoq/niqital  Integrated  Circuit  Technology)  increased  by  1,455  to  Initiate  POM  83  Special  Focus 

Subprojects  (WFfi2-5S2-352n  and  XF6-5R2-3105)  on  “Very  High  Speed  Integrated  Circuit"  Interface  Technology.  Relative  to 
FY  1981,  F62.582  is  increased  by  1,597  because  of  the  Soecial  Focus  Subproject  starts,  transfer  of  project  WF62584 

(Modular  Electronic  Technology)  to  FS2.5R2  from  F62-584,  and  the  Management  Support  Reduction. 

-  F62-583  (Electro-Optical  Technology)  decreased  by  525  because  374  was  transferred  to  project  F62-586  (Testing 

Technology)  and  minor  program  changes  were  implemented.  Relative  to  FT  1981,  F62-583  is  decreased  by  850  primarily  to 

enhance  Project  F62-586  (Testing  Technology)  and  to  implement  minor  program  changes. 

-  F62-584  (Millimeter  Wave  Technology)  increased  by  2,145  because  of  transfer  of  2,045  from  F62-581,  Special 
Focus  Subproject  XF62-584-3306  of  +500,  and  transfer  of  HF62584  to  F62582  (-400). 

-  Fy62-585  (Special  Ayionics  Devices)  at  a  funding  level  of  550  to  support  a  High  Temperature  Electronics 

Subproject  and  a  High  Density  Power  Supply  Subproject  for  Avionic  Applications.  Relative  to  FY  1981,  F62-585  is 

decreased  by  275  because  Analog  Signal  Processing  Task  transferred  to  F62-582. 
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-  F62-586  (Testing  Technology)  decreased  hy  200  because  of  minor  program  element  changes.  Relative  to  F¥  I'-il, 
F62-586  increased  by  221  to  enhance  Fault  Tolerance  Task  in  XF62-586. 

-  F62-587  (Electronic  Materials)  decreased  by  631  because  thrust  of  project  changed  from  Very  High  Throughput 
Signal  Processing  Technology  to  Electronic  Materials.  Relative  to  Fy  1981,  F62-587  increased  by  182  because  Special 
Focus  Subproject  RF62-587-3321  (Electronic  Device  Reliabiity/Cost)  (+329)  was  initiated  and  Subproject  ZF62587  (Marine 
Corps  Technology)  was  transferred  to  Element  62332N  (Strike  Warfare  Weaponry  Technology)  (-960). 

(FY  1983)  -  F62-680  (Higher  Classification  Project)  adds  400  to  Program  Element 

-  F62.581  (Microwave  and  Radio  Frequency  Technology)  decreased  by  4,023  because  3,470  shifted  to  F62-584 
(Millimeter  Wave  Technology)  and  because  of  FY  1983  budget  reductions.  Relative  to  FY  1982,  F62-581  is  decreased  by  36S 
primarily  because  of  FY  1983  budget  reductions. 

-  F62-682  (Analog/Oiqital  Integrated  Circuit  Technology)  increased  by  1,864  due  to  "Very  High  Speed  Integrated 
Circuits"  Special  Focus  Programs  started  in  FY  1982.  Relative  to  FY  1982,  F62-582  increased  by  564  to  enhance  FY  1982 
"Very  High  Speed  Integrated  Circuit"  related  starts. 

-  F62-583  (Electro-Optical  Technology)  decreased  by  1,989  because  planned  Special  Focus  Subproject  Submission 
was  delayed  and  because  within  budget  constraints,  growth  of  other  projects  predominated.  Relative  to  FY  1982,  F62-583, 
increased  by  136  because  of  minor  program  adjustments  characteristic  of  exploratory  development. 

-  F62-584  (Millimeter  Wave  Technology)  increased  by  3,050  because  F62-584  oecame  the  Millimeter  Wave  Technology 
Project  in  FY  1982,  Relative  to  FY  1981,  F62-584  increased  by  925  to  Increase  support  for  Special  Focus  Subproject  XF62- 
584-3306 


-  F62-5a5  (Special  Avionics  Device)  relative  to  Fy  1982,  F62-535  funding  is  constant 

-  F62-586  (Testing  Technology)  decreased  by  978  because  of  FY  1983  budget  reductions  and  Management  Support 
Reductions  against  the  R0T&E,N  appropriation.  Relative  to  FY  1982,  F62-586  funding  is  decreased  700  because  of  FY  1983 
budget  reductions  and  Managemen'  Support  Reductions  against  the  RDT&E,N  appropriation. 

-  F62-587  (Electronic  Materials)  decreased  by  1,533  because  thrust  of  project  changed.  Relative  to 
FY  1982,  F62-587  increased  by  398  primarily  to  accelerate  the  development  of  high  temperature  (>15K)  radiation  hard 
superconducting  thin  film  electronic  devices 
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(II)  FlINOlNr,  AS  REFLECTEn  IN  THE  FY  198?  nESCRlPTlVE  SUMMARY 


Project 

FT  1980 

ft  1981 

FY  1982 

FT  1983 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

THTSl  for  program  element 

23,325 

24,027 

25,731 

29,793 

Continuing 

Continuing 

F62-SR1 

Microwave  Devices  and  TecH"oloqy 

8,903 

9,190 

10,391 

11,300 

Continuing 

Continu1"q 

F62-58? 

Low  Power  Devices  and  Technoloqy 

3,820 

4,900 

4,840 

4,995 

Continuing 

Continuing 

F62-583 

Special  Devices  and  Technoloqy 

8,965 

6,030 

6,200 

7,800 

Continuing 

Continuing 

F62-584 

Subsystem  Electronic  Devices  and  Technoloqy 

790 

400 

400 

420 

Continuing 

Continuing 

F62-586 

Test  Equipment  Deyices  Technoloqy 

847 

800 

1,200 

1,278 

Continuing 

Continuing 

F62-587 

Very  High  Throughout  Signal  Processing  Technology 

-0- 

2,707 

2,700 

4,000 

Continuing 

Continuing 

(U)  OTHER  APPROPRIATIONS  FUNDS:  None. 
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I.  ‘Program  Element:  62762N  Title:  Electronic  Device  Technology 

OoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

(D)  DETAILED  BACKGROUND  AND  DESCRIPTION 

°  Microwave  and  Radio  Frequency  Technology  -  most  of  the  Navy’s  Radar,  Communications  and  Electronic  Warfare  Systems 
presently  operate  at  frequencies  below  26  GHz.  Significant  technology  improvements  are  needed  and  can  be  achieved  in  the 
tubes  and  solid  state  devices  used  in  these  systems.  Emphasis  is  on  higher  power  and  greater  bandwidth  that  can  be 
achieved  with  crossed-field  amplifier  (CFA)  and  travelling  wave  tubes  (TWT)  and  on  solid  state  Impact  Avalanche  Transit 
Time  (IMPACT)  sources  and  monolithic  receiver  elements. 

“  Analog  and  Digital  Integrated  Circuit  Technology  -  this  project  encompasses  technology  directed  at  increasing  the  speed  at 
which  signals  derived  i'rom  Radar,  Communications  and  Electronic  Warfare  Systems  can  be  received,  stored  and  analyzed  and  at 
increasing  the  reliability  of  the  processes.  Areas  of  development  include  optical  analog  to  digital  signal  converters, 
techniques  for  integrated  circuit  densities  significantly  greater  than  Very  High  Speed  Integrated  Circuit  (VHSIC), 
technology  fault  tolerant  circuit  design  to  maximize  reliability  and  minimize  maintenance  of  systems,  and  integrated 
circuits  from  new  materials  such  as  indium  phosphide  (InP)  to  increase  the  speed  of  devices  used  in  integrated  circuits 

°  Electro-Optical  Technology  -  this  project  investigates  the  advantages  of  the  optical  spectrum  for  communications, 

surveillance  and  guidance  systems  and  the  integration  of  optical  and  electronic  devices  required  for  the  complete  system. 
Areas  of  needed  development  and  emphasis  are  single  mode,  low  loss  optical  fibers,  and  the  associated  l.S  micrometer 
infrared  sources  and  detector,  for  long  undersea  data  links  in  particular  and  for  wideband  high  data  rate  links  in  general; 
one  joule  per  pulse,  10-10*”  pulse  lifetime  blue  green  lasers  for  communication  and  surveillance;  and  starring  and 

scanning  3-5um  and  8-12um  Infrared  detector  arrays  and  the  associated  focal  plane  signal  processing  technology  for 

identification  of  friend  or  foe  (IFF)  improvements 

°  Millimeter  Wave  Technology  -  this  project  addresses  the  need  to  develop  Radar,  Electronic  Warfare  and  Communication 

capabi 1 ities  at  higher  frequencies  (up  to  140GHz)  in  order  to  reduce  electronic  countermeasure  (ECM)  susceptability 
prevalent  in  the  microwave  spectrum,  to  increase  surveillance  and  tracking  effectiveness  via  greater  bandwidth,  and  to 
reduce  system  size  for  aircraft  and  missile  seeker  application.  Needed  areas  of  development  are  high  power,  large 
bandwidth  gyrotron  tubes,  monolithic  gallium  arsenside  (GaAs)  receiver,  high  burnout  diode  mixers,  protection  device  such 
as  field  effect  transistor  (FET)  switches,  and  control  components  such  as  power  combiners,  circulators  and  isolators. 

♦  Roman  numeral  I.  identifies  the  numbered  items  in  paragraphs  1.,  2.,  and  3.  below  as  belonging  to  the  Program  Element  PEOS  e.g., 

1.1.1  refers  to  the  first  item  in  paragraph  1.  of  the  Program  Element  PEDS.  Similarly,  a  Roman  numeral  II,  III,  etc.  will  be  used 

in  front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEOS  e.g.,  II. 1.1  refers  to  the  first  item  in  paragraph  1  of  the 

first  Project  PEOS  for  this  Program  Element. 
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Title;  Electronic  Oevice  Technology 
Budget  Activity:  1  -  Technology  BaTe 

°  Special  Avionic  Hevices  -  addresses  high  temperature  electronics  for  in-situ  application  to  variable  cycle  aircraft 
engines,  and  enargy  efficient,  smaller  volume  AC  to  BC  power  conversion  for  general  avionic  equipment. 

°  Electronic  Materials  -  addresses  the  development  of  materials  that  have  potential  for  significant  impact  on  device 

technology 

°  Testing  Technology  -  this  project  addresses  the  Navy's  need  to  improve  the  process  and  reduce  the  time  required  for 

evaluation  of  the  readiness  of  shipboard  systems.  At  the  present  time  such  readiness  evaluation  is  too  manpower  intensive, 
requires  manpower  at  too  high  an  educational  level,  and  would  not  be  effective  in  short-notice  tactical  scenarios.  Areas 
of  development  include  design  of  electronics  for  testability,  built-in  testing  circuits,  interfacing  OOD  testing  software 
with  commercial  electronic  equipment  and  development  of  a  test  bed  for  evaluation  of  a  fault  monitoring  system. 

(U)  BELATED  ACTIVITIES 


Governmental,  industrial,  and  academic  efforts  are  coordinated  by  the  Advisory  Group  on  Electronic  Devices  (AGED)  to  the 
Office  of  the  Under  Secretary  of  Defense  for  Besearch  and  Engineering  (0USDB4E).  Advisory  Group  on  Electronic  Devices 
(AGED),  which  is  composed  of  leading  members  of  the  government,  industrial  and  academic  communities,  reviews  all  Electronic 
Device  proposed  contracts  for  technical  merit  and  integration  into  National  thrusts  in  electronic  development. 

Improvements  in  interservice  coordination  of  Electronic  Oevice  Technology  were  effected  in  FY  1981  by  the  establishment  of 
Tri-Service  Committees  on  Microwaves,  Microelectronics  and  Electro-Optics.  These  committees  meet  periodically  to  integrate 
service  contract  activities  so  as  to  maximize  the  use  of  fiscal  resources.  Annual  Tri-Service  Integration  Plans  will  be 
developed  and  made  available  the  Advisory  Group  on  Electronic  Devices  (AGED)  and  the  Office  of  the  Under  Secretary  of 
Defense  for  Besearch  and  Engineering  (OUSOBSE). 

Belated  Program  Elements 

62721N  Command  and  Control  Technology 

62712N  Surface/Aerospace  Target  Surveillance  Technology 

62734N  Countermeasures  Technology 

62711N  Undersea  Target  Surveillance  Technology 
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I.  ‘Program  Element:  6P76PN  Title:  Electronic  Device  Technology 

OoO  Mission  Area:  521  -  iiectronic  and  Physical  Sciences  Budget  Activity:  1  -  Technologj'  Base 

(U)  WORK  PERFORMED  BY 

“  In-House  -  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Avionics  Center,  Indianapolis,  IN;  Naval  Ocean  Systems 
Center,  San  Diego,  CA;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Surface  Weapons  Center,  Dahlgren,  VA;  Naval  Weapons 
Center,  China  Lake,  CA 

°  Industrial  -  fieneral  Electric,  Syracuse,  NT;  Hughes  Aircraft,  Torrance,  CA;  Litton,  San  Carlos,  CA;  Raytheon,  Waltham,  MA; 

RCA,  Camden,  NJ;  Rockwell  International,  Anaheim,  CA;  Texas  Instruments,  Dallas,  TX;  United  Technologies,  East  Hartford, 
CT;  Varian  Associates,  Beverly,  MA  and  Palo  Alto,  CA;  and  others 

°  Academic  -  Cornell,  Ithaca,  NT;  neorgia  Tech,  Atlanta,  GA;  University  of  Colorado,  Boulder,  CO;  and  University  of 

California  at  San  Diego,  San  Diego,  CA 

(U)  PROGRAM  accomplishments  AND  FUTURE  PROGRAMS 

1.  (y)  FT  1981  and  Prior  Accomplishments 

The  following  are  examples  of  the  accomplishments  that  supported  the  Element  and  the  Mission  need  in  FT  1981 


Migrowave,  Radio  Frequency  and  Millimeter  Wave  Technolog 


1,1  First  millimeter  wave  travelling  wave  tube  (TWT),  which  uses  COMB  QUAD  geometry  to  overcome  dimensional  problems  in 
HELIX  geometry,  demonstrated  at  90  GHz. 

1,?  Demonstration  of  microwave  travelling  wave  tube  (TWT)  using  HELIX  geometry  with  a  bandwidth  of  3  to  18  GHz  and 
greater  than  50  W  of  continuous  wave  power. 

1.3  Demonstrated  solid  state,  high  speed,  high  power  8-12  GHz  microwave  switch. 

1.4  Demonstrated  60  GHz  low  cost  ferrite  phase  shifter. 

1.5  Developed  and  fabricated  wideband  BARITT  receiver  mixers  at  35  CHz  with  20  Watts  of  radio  frequency  (RF)  burnout 
capacity.  Order  of  magnitude  improvement  over  average  Schotthy  mixer. 

1.5  Competitive  contract  for  I50kw,  356Hz  gyrotron  amplifier  for  high  resolution  shipboard  fire  control  was  let 
according  to  FT  1980  plan. 

1.7  Completed  development  of  long  life,  high  current  density  {>4AMPS/Cm’)  controlled  porosity  dispenser  (CPD)  cathode  for 
tubes;  a  major  advance  in  cathodes  that  will  transfer  to  manufacturing  technology  in  FT  1982. 

1.8  Development  of  44  GHz  Silicon  Impact  Avalanche  Transit  Time  (IMPATT)  amplifier/combiner  completed  and  transitioned  to 
the  Navy  “Extra  High  Frequency"  Satellite  Program  (NESP) 
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1.9  Completed  development  of  26.5  -  40  GHz  indium  phosphide  (InP)  Transferred  Electron  Device  (TED)  amplifier  and 
transitioned  to  Naval  Electronics  Systems  Command  (PME  107)  for  electronic  warfare  application. 

1.10  Identified  gallium  arsenide  (GaAs)  Field  Effect  Transistor  (FET)  failure  mechanism.  Transferred  result  to  industrial 
manufacturing  program. 

1.11  Completed  development  of  7-18  GHz  Voltage  Controlled  Oscillator  (VCO)  as  source  of  electronic  countermeasure  (ECM) 
jamming  radar. 

Analog  and  Digital  Integrated  Circuit  Technology 

1.12  Demonstration  of  high  speed  electro-optical  signal  analyzer.  Present  capacity  is  a  billion  multiplications  per 
second. 

1.13  Developed  frequency  synthesizer  that  tunes  to  any  frequency  between  2  and  1300  MHz  in  5  microseconds  and  satisfies 
the  local  oscillator  requirement  for  the  Joint  Tactical  Information  Distribution  System  (JTIOS)  communication  system. 

1.14  First  fully  operational  indium  phosphide  (InP)  Charge  Coupled  Device  (CCD)  developed.  Because  of  the  material 
characteristics  of  indium  phosphide  (InP),  it  is  anticipated  that  Charge  Coupled  Devices  (CCD)  will  easily  satisfy 
the  requirements  for  analog  to  digital  signal  conversion  rates  in  excess  of  100  MHz. 

1.15  First  demonstration  of  the  applicability  of  metal-insulator-semiconductor  device  technology  to  indium  phosphide 

(InP).  Provides  the  basis  for  significant  advances  in  the  speed  of  logic  circuits. 

l.ie  invention  of  the  Crosstie  Random  Access  Memory.  Important  military  characteristics  are:  non-volatility,  low  power 

requirements,  radiation  resistance,  high  bit  density  (3x1DP/CM’)  and  wide  temperature  range  (50°  to  150°C). 

1.17  Draft  of  avionics  module,  integrated  rack  procurement  specification  distributed  to  industry  for  comments.  Effort 
transitioned  to  Advanced  Development. 

Electro-Optical  Technology 

1.18  For  application  to  the  blue-green  laser  communication  system,  achieved  400  millijoules  per  pulse  and  1  joule  per 
pulse  from  ultra-violet  preionized  and  x-ray  preionized  mercury  bromide  (Hg  Br)  lasers  respectively.  Achieved  400 
millijoule  per  pulse  from  a  xenon  chloride  (XeCI)  laser  down  converted  with  lead  (Pb)  vapor. 

1.19  Completed  development  of  blue-green  copper  vapor  laser  for  bathymetry  applications. 

1.20  Procurement  package  for  the  development  of  the  more  versatile  Two  Color  Forward  Looking  Infrared  (FLIP)  imaging 

system  was  prepared.  A  Two  Color  Forward  Looking  Infrared  (FLIR)  system  would  provide  a  major  advance  in  infrared 
target  acquisition. 

1.21  An  Integrated  hybrid  64  -  64  mercury-cadmium-telluride  (HgCdTe)  Infrared  (IR)  detector  array/Silicon  Charge  Coupled 
Device  (CCD)  Signal  Processor  delivered  for  reliability  testing  to  the  Naval  Research  Laboratory  (NRL)  by  Texas 
Instruments. 

1.22  Developed  and  successfully  tested  an  eight  terminal  fiber  optic,  500  megabit/sec  data  bus  for  ship  command,  control 
and  communications  application. 
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1.23  The  feasibility  of  adequate  reduction  of  fiber  optic  fatigue  due  to  moisture  has  been  demonstrated  through  the  use  of 
silicon  nitride  or  carbon  elastic  hermetic  coatings. 

1.24  Demonstration  that  in-situ  photobleaching  can  significantly  enhance  the  radiation  hardness  of  fiber  optics. 

1.25  Indium  gallium  arsenide  phosphide  (InGaAsP),  light  emitting  diode  fiber  optic  sources  at  1.3  m  were  tested 
continually  for  4000  houi  i  with  less  than  10%  degradation.  These  are  the  best  reliability  results  obtained  to  date. 

1.26  Prototype  fiber  optic  bulkhead  penetrators  with  integrity  to  pressure  exceeding  10,000  PSI,  have  been  developed. 

Testing  Technology 

1.27  Transition  of  the  Operational  Readiness  Monitoring  System  (ORMS)  concept  to  Advanced  Development  under  the  ships 
Automatic  Testing  Equipment  (ATE)  Program.  The  Operational  Readiness  Monitoring  System  (ORMS)  concept  is  to  use 
automatic  testing  equipment  and  a  mul ti terminal  communication/display  system  to  continually  monitor  the  combat 
readiness  of  ship  systems. 

1.2fl  Final  report  of  the  requirements  for  automatic  testing  of  3un  Fire  Control  Systems  was  prepared. 

1.29  Transitioned  Communications  Readiness  test  breadboard  to  the  Operational  Readiness  Monitoring  System  (ORMS)  Test  Bed. 

Special  Avionic  Devices 


1.30\' 

1.31  L_ 


Electronic  Materials 


2.  (0)  FY  1982  Program 


The  following  are  examples  of  activities  that  will  support  the  Element  and  the  Mission  need  in  FY  19B2. 
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I.  ‘Program  Element:  62762N  Title:  Electronic  Device  Technology 

OoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Bas~e 

Microwave,  Radio  Frequency  and  Millimeter  Wave  Technology 

2.1  Begin  phase  I  of  3-year  development  of  an  80-100GHi.  100  Watt  continuous  wave,  COMB  QUAD  geometry  millimeter  wave 
travelling  wave  tube  (TWT). 

2.2  100  Matt,  2-18  GHz  HELIX  geometry  travelling  wave  tube  (TWT)  will  be  packaged  as  an  expendable  for  missile  seeker 
application. 

2.3  Modify  existing  COUPLED  CAVITT  geometry  travelling  wave  tube  (TWT)  to  produce  10  kw  of  pulsed  or  continuous  power 
over  a  500  MHz  bandwidth  at  X-band  (8-12GHz).  Dual  mode  of  operation  allows  both  surveillance  and  tracking. 

2.4  Continue  development  of  Field  Emitter  Array  (FEA)  cathodes  for  heaterless,  instant  on  tubes. 

2.5  Develop  two  watt,  43.5  to  45.5  GHz  gallium  arsenide  (GaAs)  Impact  Avalanche  Transit  Time  (IMPATT)  diodes  for  Navy 
"Extra  High  Frequency"  Satellite  Program. 

2.6  Develop  gallium  arsenide  (GaAs)  Field  Effect  Transistor  (FET)  for  26.5  -  40  GHz  Field  Effect  Transistor  (FET) 
amplifier. 

2.7  Initiate  the  development  of  a  gallium  arsenide  (GaAs)  Random  Access  Memory  (RAM)  with  the  storage  capacity  and  speed 
necessary  for  l-2GHz  radio  frequency  signals. 

2.8  Continue  development  of  nodal-less  distributed  Integrated  circuit  architecture  to  overcome  parasitics  In  high 
density,  high  frequency  (30  GHz)  circuits. 

Analog  and  Olqltal  Integrated  Circuit  Technology 

2.9  Continue  the  development  of  the  Electro-Optical  Signal  Processors  to  Increase  speed  and  accuracy  beyond  FY  1981 
accompl Ishments. 

2.10  Assess  the  potential  of  Indium  phosphide  (InP)  Charge  Coupled  Device  (CCD)  for  applications  to  high  speed  analog  to 
digital  conversion  at  frequencies  In  excess  of  100  MHz. 

2.11  Identify  the  cost/rellablllty  tradeoffs  of  the  application  of  Fault  Tolerant  Integrated  circuit  architecture  to  Navy 
re11ab111ty/ma1nta1nab111ty  needs  and  prepare  a  report  documenting  future  directions. 

2.12  Submicron  Focused  Ion  Beam  Technology  for  Very  Large  Scale  Integration  (VLSI)  beyond  Very  High  Speed  Integrated 
Circuit  (VHSIC)  technology  will  be  used  to  fabricate  simple  logic  circuits. 

2.13  The  feasibility  of  the  Crosstie  Random  Access  Memory  will  be  demonstrated. 

2.14  Award  additional  (relative  to  Tri-Service  Very  High  Speed  Integrated  Circuit  (VHSIC)  awards)  Very  High  Speed 
Integrated  Circuit  (VHSIC)  Brassboard  for  Avionics  application  in  January  1982. 

2.15  Complete  development  of  the  low  noise  cryogenic  Josephson  Junction  analog  to  digital  converter  with  a  simultaneous 
speed  of  4  GHz  and  conversion  accuracy  of  6  bits. 
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I.  *Progra^  Element:  62762N 

Don  Mission  Area:  521  -  Electronic  and  Physical  Sciences 


Title;  Electronic  Device  Technology 
Budget  Activity :  T  -  Technology  Base 


Electro-Optical  Technology 

2.16  Initiation  of  the  design  and  construction  of  a  5  joule  per  pulse,  20  pulses  per  second  {goal  of  10^-10^^  pulses 
lifetime)  mercury  bromide  (Hq  Sr)  blue-green  laser. 

2.17  Initiation  of  the  development  of  a  blue-green  surveillance  laser  exhibiting  1  joule,  25  nanosecond  pulses.  Emphasis 
is  on  reducing  lOOn  sec  pulse  width  typical  of  present  blue-green  communication  laser. 

2.18  Characterization  of  a  32  x  32  monolithic  mercury-cadmium-tel luride  (HgCdTe)  Charge  Coupled  Device  focal  plane  array 
for  scanning  Forward  Looking  Infrared  (FLIR)  System. 

2.19  Design  of  focal  plane  array  architecture  to  incorporate  both  3-5  micrometer  and  8-12  micrometer  mercury-cadmium- 
telluride  (HgCdTe)  diodes  in  a  Two  Color  Forward  Looking  Infrared  (FLIP). 

2.20  Improve  performance  characteristics  of  the  wide  band  Integrated  Optic  Microwave  Spectrum  Analyzer.  Increase  dynamic 
range  of  analyzable  signals  from  25  to  40  db  and  simultaneously  reduce  the  integratioi.  :me  from  8  microseconds  to  2 
microseconds. 

2.21  Award  contracts  to  produce  hermetically  coated  fibers  by  plasma  deposition  and  to  optimize  such  fibers  for  military 
application. 

2.22  Investigation  of  photohleaching  at  wavelengths  beyond  1  micrometer  to  reduce  radiation  damage  in  optical  fibers. 

2.23  Complete  the  development  of  single  mode  optical  fiber  bulkhead  penetrator  for  application  to  towed  acoustic  array  and 
optical  fiber  guided  torpedo, 

2.24  Complete  the  development  of  1.6  micrometer  gallium  indium  arsenide  (DalnAs)  Avalanche  Photodetector  for  integration 
with  low  loss  single  mode  fibers. 


Special  Avionic  Devices 

2.25 

2.26 
2,27 

Electronic  Materials 


2.28; 

2.29  \ 

2.30  \ 

2.31 
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I.  ‘Proqram  Elcnent:  62762N  Title:  Electronic  Device  Technology 

ToD  *iission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  BaTe 

Testing  Technology 

2.3?  nenonstrate  a  fault  tolerant  tnemory. 

2.33  Complete  investigation  of  man-display  interaction  for  shipboard  electronics  system  readiness  using  the  Operational 
Peadiness/Monitoring  System  (OPMS)  test  bed. 

2.34  Oefine  the  requirements  for  monitoring  underwater  fire  control  system  readiness. 

3.  (IJ)  FY  19fl3  and  FY  1984  Planned  Programs 

Microwave,  Radio  Frequency  and  Millimeter  Wave  Technology 

3.1  Phase  II  of  3-year  develooment  of  a  30-100  GHz,  100  watt  continuous  wave  COMB  QUAD  geometry,  millimeter  trayelling 
waye  tube. 

3.2  Continue  development  of  2-13  GHz  HEtlX  geometry  travelling  wave  tube  (TWT)  for  expendable  missile  seeker 
applications. 

3.3  Continue  development  of  Dual  Mode  travelling  wave  tube  (TWT)  at  8-12  GHz  for  Agile  Beam  Fire  Control  System. 

3.4  Emphasize  the  development  of  gyrotron  and  travelling  wave  tube  (TWT)  concepts  as  low  cost  solutions  to  the  need  for 

higher  frequency,  high  power  millimeter  wave  tubes. 

3.5  Develop  and  test  20-40  Amp/cm’  Controlled  Porosity  Dispenser  (CPD)  cathodes  for  millimeter  wave  tubes.  Would 

increase  the  current  density  and  lifetime  by  factor  of  five  over  state  of  the  art. 

3.8  Complete  development  of  43.S  to  4S.5  GHz  gallium  arsenide  (GaAs)  Impact  Avalanche  Transit  Time  (IMPATTS)  for  Navy 

“Extra  High  Frequency"  Satellite  Program. 

3.7  Complete  26.5  to  40GHz  gallium  arsenide  (GaAs)  Field  Effect  Transistor  (FET)  amplifier  development. 

3.8  Continue  develooment  of  50  to  60  GHz  and  95  GHz  indium  phosphide  (InP)  Transferred  Electron  Amplifier  (TEA)  devices 
for  low  noise  millimeter  wave  receivers. 

3.9  Complete  develooment  of  Universal  Monolithic  Modulator  for  quantum  lump  improvement  in  electronic  warfare  capability. 

Analog  and  Digital  Integrated  Circuit  Technology 

3.10  In  col laboration  with  a  DARPA  effort,  the  Electro-Optical  Signal  Processor  will  incorporate  real  time  changes  in 
signal  processing. 

3.11  Feasibility  of  indium  phosphide  (InP)  integrated  circuit  high  speed  logic  operation  at  1  GHz  level  will  be  evaluated. 
Order  of  magnitude  Increase  over  anticipated  Very  High  Speed  Integrated  Circuit  (VHSIC)  phase  I  logic  speeds  is 
possible. 

3.1?  Complete  development  of  technology  for  Surface  Acoustic  Have  (SAW)  radio  frequency  spectrum  analyzer. 

3.13  Extend  Submicron  Focused  Ion  Beam  Technology  to  fabrication  of  a  complex  logic  function. 
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I.  ‘Program  Element:  6?7fi?N 

non  Mission  Area:  521  -  Ellectronic  and  Physical  Sciences 


Title:  Electronic  Device  Technology 
Budget  Activity:  1  -  Technology  BaTe 

T.IA  Establish  the  viability  of  metal -organic  versus  conventional  thick-film  inks  for  hybrid  circuits.  If  viable, 
identify  the  procedures  for  transistion  to  the  hybrid  circuit  industry. 

Electro-Optical  Technology 

3.15  Continue  to  improve  the  lifetime  of  communication  blue-green  lasers  toward  tbe  lifetime  goal  of  lo'^-io''^  pulses,  and 
address  the  design  of  laser  system  for  aircraft  mounting. 

(  3.15  Continue  to  reduce  the  pulse  width  of  blue-green  lasers  for  surveillance  application  toward  the  goal  of  10  nanosecond 

pul ses. 

3.17  Continue  to  improve  the  resolution  and  analog  image  to  digital  signal  processing  capability  of  infrared  focal  plane 
arrays. 

3. IB  Continue  the  evaluation  of  the  stability  of  single  mode  solid  state  lasers  and  the  influence  of  stability  on  fiber 
optic  sensor  and  communication  systems. 


Special  Avionic  Devices 


Electronic  Materials 


3.25  Insert  Shipboard  Communications  System  Monitoring  into  Operational  Beadiness  Monitoring  System. 

3.26  Complete  Definition  of  Design  for  Testability  figures  of  merit  for  integrated  circuits. 

3.27  Complete  requirements  definition  ior  guided  missile  fire  control  system  monitoring. 
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MtCROCOPy  RESOLUTION  TEST  CHART 

HATtONAl  >*A«lO*»OS  :%3  * 


I.  ‘Proqran  Element:  62762N  Title:  Electronic  Device  Technology 

OoD  Mission  Area:  S21  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  technology  fiase 

Changes  from  FY  19B2  to  FY  19B3 

3.28  The  increase  in  total  program  element  funding  of  $1,058  thousand  from  FY  1982  to  FY  1983  is  to  enhance  two  FY  1982 
"Very  High  Speed  Integrated  Circuit"  related  starts  and  one  FY  1982  Millimeter  'dave  start. 

4.  ('])  Program  to  Completion:  This  is  a  continuing  program, 

5.  (U)  Milestones:  Not  applicable. 
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11.  Proiect:  F62-6R1  Title:  Microwave  and  Radio  Frequency  Technology 

Proqrant  ElemenT^  62762N  Title:  Electronic  Device  "fechnology 

DoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budqet  Activity:  1  -  technology  6ase 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION 

"  Most  of  the  Navy's  Radar,  Communication ,  and  Electronic  Warfare  Systems  oresently  operate  at  frequencies  below  26  GHz. 
Significant  technology  improvements  are  needed  and  can  be  achieved  in  the  tubes  and  solid  state  devices  used  in  these 
systems.  Emphasis  is  on  higher  power  and  greater  bandwidth  that  can  be  achieved  Hith  cross-field  amplifier  (CFA)  and 
travelling  wave  tubes  (TWT)  and  on  solid  state  Impact  Avalanche  Transit  Time  (IMPATT)  sources  and  monolithic  receiver 
elements. 

(U)  RELATED  ACTIVITIES 

^  The  Army  and  Air  Force  are  conducting  RAO  programs  n^iich  are  closely  coordinated  by  the  Under  Secretary  of  Defense  for 

Research  and  Engineering  through  the  Advisory  Group  on  Electron  Devices,  and  by  the  Tri-Service  Committee  on  Microwaves. 

(IJ)  WORK  PERFORMED  BY 

°  ln-Hoiise  -  Naval  Avionics  Center,  Indianapolis,  IN;  Naval  Ocean  Systems  Center,  San  Oiego,  CA;  Naval  Research 

laHoratory,  Washington,  DC;  Naval  Weapons  Center,  China  Lake,  CA 
°  Industrial  -  General  Electric,  Syracuse,  NY;  Hughes  Aircraft  Company,  Torrancee,  CA;  Litton  Industries,  San  Carlos,  CA; 
WIcrowave  Associates,  Burlington,  MA;  Radio  Corporation  of  %nerica,  Camden,  NJ;  Raytheon  Compan, ,  Waltham,  MA;  Texas 
Instruments,  Dallas,  TX;  TRW,  Redondo  Bepch,  CA;  Varian  Associates,  Beverly,  MA,  Westinqhouse  Research  Labs,  Pittsburgh, 
PA 

°  ^todemic  -  Cornell  Un.iversity,  Ithaca,  NY  and  Georgia  Institute  of  Technology,  Atlanta,  GA 
(II)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 
I.  (U)  FY  1981  and  Prior  Accomplishments 

1.1  First  millimeter  wave  travelling  wave  tubes  (TMT),  which  use  COMB  QUAD  geometry  to  overcome  dimensional  problems  in 
HELIX  geometry,  demonstrated  at  90  GHz. 

1.2  Demonstration  of  microwave  travelling  wave  tubes  (TWT)  using  HELIX  geometry  with  a  bandwidth  of  3  to  18  GHz  and 
greater  than  50  W  of  continuous  wave  power. 

1.3  Demonstrated  solid  state,  high  speed,  high  power  8-12  GHz  microwave  switch. 

1.4  Demonstrated  60  GHz  low  cost  ferrite  phase  shifter. 
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II.  Pro.iect;  F6?-5>I1  Title:  Microwave  and  Radio  Frequency  Technology 

Program  Element:  ^?7fi?N  Title:  E1ectron^c  Device  Technology 

Don  Mission  Area:  S?1  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  technology  BaTe 

1.5  Develoned  and  fabricated  wideband  8ARITT  receiver  miner  at  35  DHz  with  ?D  Watts  of  radio  frequency  burnout 

capacity.  Order  of  magnitude  improvement  over  average  Schottky  diode  mixer. 

1.6  Competitve  contract  for  150  kw,  35  GHz  gyrotron  amplifier  for  high  resolution  shipboard  fire  control  was  let 

according  to  FT  1080  plan. 

1.7  Completed  development  of  long  life,  high  current  density  (4AMPS/CM‘)  controlled  porosity  dispenser  (CPO)  cathode 
for  tubes;  a  major  advance  in  cathodic  that  will  transfer  to  manufacturing  technology  in  FY  1982. 

1.8  Oevelopment  of  14  GHz  Silicon  Impact  Avalanche  Transit  Time  (IHPATT)  amplifier/combiner  completed  and  transitioned 
to  the  Navy  EHF  Satellite  Program  (NESP). 

1.9  Completed  development  of  26.5  -  40  GHz  Indium  phosphide  Transferred  Electron  Device  (TED)  amplifier  and 

transitioned  to  Naval  Electronics  Systems  Command  (PME  107)  for  electronic  warfare  application. 

1.10  Identified  gallium  arsenide  (GaAs)  Field  Effect  Transistor  (FET)  failure  mechanism.  Transferred  result  to 

Industrial  manufacturing  program. 

1.11  Completed  development  of  7-18  GHz  Voltage  Controlled  Oscllator  (VCO)  as  source  of  electronic  couter  measure  (ECM) 
Jamming  radar. 


2. 


FY  1982  Program 


2.1  Begin  phase  I  of  3-year  development  of  an  80-100  GHz,  100  Watt  continuous  wave,  COMB  QUAD  geometry  millimeter 
travelling  wave  tube  (TWT). 

2.?  100  Watt,  2-18  GHz  HELIX  geometry  travelling  wave  tube  (TWT)  will  be  packaged  us  an  expendable  for  missile  seeker 

application. 

2.3  Modify  existing  COKPLEO  CAVITY  geometry  travelling  wave  tubes  (TWT)  to  produce  10  KW  of  pulsed  or  continuous  power 
over  a  500  MHz  bandwidth  at  8-12  GHz.  Dual  mode  of  operation  allows  both  surveillance  and  tracking. 

2.4  Continue  development  of  Field  Emitter  Array  (FEA)  cathodes  for  heaterless.  Instant  on  tubes. 

2.5  Develop  2  watt,  43.5  to  45.5  GHz  gallium  arsenide  (GaAs)  Impact  Avalanche  Transit  Time  (IMPATT)  diodes  fo  Navy  EHF 

Satellite  Program. 

2.6  Develop  gallium  arsenide  (GaAs)  Field  Effect  Transistors  (FET)  for  26.5  -  40  GHz  Field  Effect  Transistors  (FET) 

amplifiers. 

2.7  Initiate  the  development  of  a  gallium  arsenide  (GaAs)  Random  Access  Memory  (RAH)  with  the  storage  and  rp 

necessary  for  1-2  GHz  radio  frequency  signals. 

2.8  Continue  development  of  nodal  -  less  distributed  Integrated  circuit  architecture  to  overcome  parasitics  In  hi 
density,  high  frequency  (30  GHz)  circuits. 
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(U) 


FY  1983  and  FY  1984  Planned  Programs 
3.1 
3.? 


Phase  II  of  3-year  develooneot  of  a  flO-100  fiHz,  100  watt  continuous  wave  COHB  OU^D  geometry  millimeter  travelling 
wave  tube  (TUT). 

Continue  develooment  of  ?-18  RHz  HELIX  geometry  travelling  wave  tubes  (TWT)  for  expendabe  missile  seeker 
applications. 

3.3  Continue  development  of  Oual  Mode  travelling  wave  tube  (TWT)  at  8-12  GHz  for  Agile  Ream  Fire  Control  System. 

3.4  Emphasize  the  development  of  gyrotron  and  travelling  wave  tube  (TWT)  concepts  as  low  cost  solutions  to  the  need  for 

higher  frequency,  high  power  millimeter  wave  tubes. 

3.5  Oevelop  and  test  20-40  AMP/CM^  Controlled  Porosity  Dispenser  (CPO)  cathodes  for  millimeter  wave  tubes.  Would 
increase  the  current  density  and  lifetime  by  factor  of  five  over  state  of  the  art. 

3.4  Complete  development  of  43.5  to  45.5  GHz  galllwn  arsenide  (GaAs)  Impact  Avalanche  Transit  Time  (IMPATT)  tor  Navy 

EHF  Satellite  Program. 

3.2  Complete  25.5  to  40  GHz  gallium  arsenide  (GaAs)  Field  Effect  Transistor  (FET)  amplifier  development. 

3.8  Continue  development  of  50  to  60  GHz  and  95  GHz  indium  phosphide  Transferred  Electron  Amplifier  (TEA)  devices  for 

low  noise  millimeter  wave  receivers. 

3.9  Complete  development  of  Universal  Monolithic  Modulator  for  quantum  jump  improvement  in  electronic  warfa-e 

capability. 

Comparison  with  FY  1982  Program: 

3.10  Relative  to  FY  1982,  F62-581  is  decreased  by  $365  thousand  because  of  overall  FY  1983  budget  reductions. 

4.  (11)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (H)  Milestones:  Not  applicable. 

5.  (U)  Resources  (Dollars  in  Thousands) 


Project 

No. 

rsj-isi 


Title 

Microwave  and  Radio  Frequency  Technology 


FY  1981 
Actual 
8,8^ 


FY  1982 
Estimate 


FY  1983 
Estimate 
7,g7T' 


FY  1984 

Estimate 

"TCTT 


Additional 
to  Completion 
ng 


0  Complet 
ContUui 


Total 

Estimated 

Cost 

Continuing 
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III.  Project:  F62-58? 

Program  Element: 

Dofi  Mission  Area:  S21  -  Electronic  and  Physical  Sciences 
(U)  OETAILEO  BACKGROUHn  AND  DESCRIPTION 


Title:  toaloq  and  DiqHal  Integrated  Circuit  Technology 
Title:  Electronic  Bevfce  Technology 
Budget  Activity:  1  -  Technology  Base 


°  This  oroject  encompasses  technology  directed  at  increasing  the  speed  at  which  signals  derived  from  Radar,  Communications 
and  Electronic  Warfare  systems  can  be  received,  stored  and  analyzed,  and  at  increasing  the  reliability  of  these 
processes.  Areas  of  development  include  optical  analog  to  digital  signal  convertors,  techniques  for  integrated  circuit 
densities  significantly  greater  than  Very  High  Speed  Integrated  Circuit  (VHSIC),  fault  tolerant  circuit  designs  to 
maximize  reliability  and  minimize  maintenance  of  systems,  and  integrated  circuit  from  new  materials  such  as  indium 
phosphide  InP  to  improve  intrinsic  device  speed. 

(U)  RELATEO  ACTIVITIES 

°  The  Army  and  Air  Force  are  conducting  RSO  orograms  which  are  closely  coordinated  by  the  Under  Secretary  of  Defense  for 
Research  and  Engineering  through  the  Advisory  Group  on  Electron  Devices  and  by  the  Tri>Servie  Committees  on 
Microelectronics. 

(U)  WORK  PERFORMED  BY 

°  In-House  -  Naval  Avionics  Center  Indianapolis,  IN;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Research 
Laboratory,  Washington,  DC;  Naval  Weapons  Center,  China  Lake,  CA 

°  I"<IuFtrial  -  General  Electric,  Syracuse,  NY;  Hughes  Aircraft  Company,  Torrance,  CA;  Litton  Industries,  San  Carlos,  CA; 
HIcrowave  Associates,  Burlington,  MA;  Radio  Corporaton  of  America,  Camden,  NJ;  Raytheon  Company,  Waltham,  MA; 
Texas  Instruments,  Dallas,  TX;  TRW,  Redondo  Reach,  CA;  Varian  Associates,  Beverly,  MA;  Westinghouse  Research 
Labs,  Pittsburgh,  PA 

•  Academic  -  Cornell  University,  Ithaca,  NY  and  University  of  Colorado,  Boulder,  CO 
(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 
1.  (U)  FY  1981  and  Prior  Accomplishments 

1.1  Demonstration  of  high  speed  electro-optical  signal  processor  concept.  Present  capacity  is  a  billion 
multiplications  per  second. 
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in.  Project:  F6?-58g  Title:  toaloq  and  Digital  Integrated  Circuit  Technology 

Program  Element:  6z16iH  Title:  Electronic  Device  Technology 

OoD  Mission  Area:  ‘>21  -  Electronic  and  Physical  Sciences  Budget  ActTvTtyl  1  -  Technology  Base 

1.2  Developed  frequency  synthesizer  that  tunes  to  any  frequency  betMeen  2  and  13D0  MHz  in  5  microseconds  and  satisfies 

the  local  oscillator  requirements  for  the  Joint  Tactical  Information  Distribution  System  (JTIDS)  communication 
system. 

1.3  First  fully  operational  Indium  phosphide  (InP)  Charge  Coupled  Device  (CCD)  developed.  Because  of  the  material 
characteristics  of  indium  phosphide  (InP),  it  is  anticipated  that  indium  phosphide  (InP)  charged  coupled  devices 
(CCD)  will  easilv  satisfy  the  requirements  for  analog  to  digital  signal  conversion  rates  in  excess  of  100  MHz. 

1.4  First  demonstration  of  the  applicability  of  metal-insulator>semiconductor  device  technology  to  indium  phosphide 

(InP).  Provides  the  basis  for  significant  advances  in  the  speed  of  logic  circuits. 

1.5  Invention  of  the  Crosstie  Random  Access  Memory.  Important  military  characteristics  are:  non-volatility,  low  power 

requirements,  radiation  resistance,  high  bit  density  (3x10®/Cm’)  and  wide  temperature  range  (50“C  to  1S0°C). 

1.6  Draft  of  avionics  module,  integrated  rack  procurement  specification  distributed  to  industry  for  comments.  Effort 
transitioned  to  Advanced  Development 

2.  (U)  FY  1482  Program 


2.1  Continue  the  development  of  the  Electro-Optical  Signal  Processor  to  Increase  speed  and  accuracy  beyond  FY  1981 

accomplishments. 

2.2  Assess  the  potential  of  indium  phosphide  (InP)  Charge  Coupled  Devices  (CCD)  for  applications  to  high  speed  analog 
to  digital  conversions  at  frequencies  in  excess  of  100  MHz. 

2.3  Identify  the  cost/rel lability  tradeoffs  of  the  application  of  Fault  Tolerant  integrated  circuit  architecture  to 

Navy  rellability/maintainability  needs  and  prepare  a  report  documenting  future  direction. 

2.4  Submicron  Focused  Ion  Beam  Technology  for  VLSI  beyond  Very  High  Speed  Integrated  Circuit  (VHSIC)  will  be  used  to 
fabricate  simple  logic  circuits. 

2.5  The  feasibility  of  the  Crosstie  Random  Access  Memory  will  be  demonstrated. 

2.6  Award  additional  (relative  to  Tri-Service  Very  High  Speed  Integrated  Circuit  (VHSIC)  awards)  Very  High  Speed 
Integrated  Circuit  (VHSIC)  Brassboard  for  Avionic  application  in  January  1982. 

2.7  Complete  development  of  a  cryogenic  Josephson  Junction  analog  to  digital  converter  with  a  simultaneous  speed  of 

4fiHz  and  conversion  accuracy  of  6  bits.  Procedures  for  transitions  to  the  hybrid  circuit  Industry, 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 


3.1  Incorporate  real  time  signal  processing  into  the  Electro-Optical  Signal  Processor.  Collaboration  with  DARPA. 

3.2  Feasibility  of  indium  phosphide  (InP)  integrated  circuit  high  speed  logic  operation  at  1  GHz  level  will  be 

demonstrated.  Order  of  magnitude  increase  over  anticipated  Very  High  Speed  Integrated  Circuit  (VHSIC)  Phase  I 

logic  speeds  is  possible. 
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in.  Project;  F62-582  Title:  toalog  and  Digital  Integrated  Circuit  Technology 

Program  Element:  62I*62N  Title:  Electronic  Device  Technology 

DoO  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

3.3  Complete  development  of  technology  for  Surface  Acoustic  Wave  (SAW)  radio  frequency  spectrum  analyzer. 

3.4  Extend  suhmicron  Focused  Ion  Beam  Technology  to  fabrication  of  a  complex  logic  function. 

3.5  Establish  the  viability  of  metal-organic  yersus  conventional  thick-film  inks  for  hybrid  circuits.  If  viable, 
identify  the  orocedures  for  transition  to  the  hybrid  circuit  industry. 


Comparison  with  FY  1982  Program: 


3.fi  Relative  to  FY  1982,  F62-582  is  increased  by  $564  thousand  to  enhance  FY  1982  "Very  High  Speed  Integrated  Circuit” 


4.  (iJ)  Program  to  Completion:  This  is  a  continuing  program. 

5.  ('!)  Milestones:  Not  applicable. 


5.  (U) 

Project 

Resources  (Hollars  in  Thousands) 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Uditional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

res-irg? 

Anal og  and  Higital  Integrated  Circuit  Technology 

4.'6g8 

~g.7g5'" 

■■■8,965" 

Continuing 

Continuing 
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IV.  Project:  F62-583  Title;  Electro-Optical  Technology 

Program  Element!  62768N  Title:  Electronic  Oevice  Tecnnology 

JoO  Mission  Area:  ^21  -  Electronic  and  Piiysical  Sciences  Budget  ActivTlY:  T~-  Technology  Base 

(0)  DETAILED  BACKGROUND  AND  DESCRIPTION 

“  This  project  investigates  the  advantages  of  the  optical  spectrum  for  conimunications ,  surveillance  and  guidance  systems 
and  the  integration  of  optical  and  electronic  devices  required  tor  the  complete  system.  Areas  of  needed  development  and 

emphasis  are  single  mode,  loa  loss  optical  fibers  and  the  associated  1.5  micrometer  infrared  sources  and  detectors,  for 

long  undersea  data  links  in  particular  and  for  wideband  links  in  general;  one  joule  per  pulse,  10°-10*®  pulse  lifetime 

blue-green  lasers  for  communications  and  surveillance;  and  starring  and  scanning  3-5  and  8-12  urn  infrared  detector  arrays 

and  the  associated  focal  plane  signal  processing  technology  foi  Identification  Friend  or  Foe  (IFF)  improvements. 

(U)  KELATEU  ACTIVITIES 


“  The  Army  and  Air  Force  are  conducting  RiU  programs  which  are  closely  coordinated  by  the  Under  Secretary  of  Defense  for 
Research  and  Engineering  through  the  Advisory  iiroup  on  Electron  Devices,  and  by  the  Tri-Service  Committees  on  Electro- 
Uptics  and  Fiber  Optics. 

(U)  WORK  PERFORMED  BV 


°  In-House  -  Naval  Avionics  Center,  Indianapolis,  IN;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Research 
Laboratory ,  Washington,  DC;  Naval  Weapons  Center,  China  Lake,  CA 

“  Industrial  -  General  Electric,  Syracuse,  NV;  Hughes  Aircraft  Company,  Torrance,  CA;  Litton  Industries,  San  Carlos,  CA; 
Microwave  Associates,  Burlington,  MA;  Radio  Corporation  of  America,  Camden,  NO;  Raytheon  Company,  Waltham,  MA;  Texas 
Instruments,  Dallas,  T*;  TRW,  Redondo  Beach,  CA;  Varian  Associates,  Beverly,  MA;  Westinghouse  Research  Labs,  Pittsburgh, 
PA 

°  Academic  -  University  of  California  at  San  Diego,  San  Diego,  CA 
(U)  program  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 


1.  (U)  FY  1981  and  Prior  Accomplishments 


IV.  i>roject:  Kbi;-5SJ  Title;  tIectro-Uptical  Technology 

frjgra.n  tlerientl  627ti^N  Title:  Electronic  Device  Technology 

JoU  Mission  /Trea:  b21  -  Electronic  and  Physical  Sciences  Budget  Activity;  1  -  technology  Base 

1.1  For  application  to  the  blue-green  laser  communication  system,  achieved  4U0  millijoules  per  pulse  and  1  joule  per 
pulse  from  UV  preionized  and  x-ray  preionized  mercury  bromide  laser  respectively.  Achieved  400  millijoules  per 
pulse  from  a  xenon  chloride  laser  down  converter  with  lead  vapor. 

1.^  Completed  development  of  blue-green  copper  vapor  laser  for  bathymetry  applications. 

l.J  Procureinent  package  for  the  development  of  the  more  versatile  Two  Color  Forward  Looking  Infrared  (FLIK)  imaging 

system  was  prepared.  A  Two  Color  Forward  Looking  Infrared  (FLlK)  system  would  provide  a  major  advance  in  infrared 

target  acquisi  t i on. 

1.4  An  integrated  hybrid  64  x  64  mercury-cadmi um-tel  luride  Infrared  (IK)  detector  array/Si 1  icon  Charged  Coupled  Device 

(CCD)  Signal  Processor  was  delivered  for  reliability  testing  to  the  Naval  Research  Laboratory  (NRL)  by  Texas 

Instruments. 

1.5  Developed  and  successfully  tested  an  eight  terminal  fiber  optic,  5D0  megabi t/sec  data  bus  for  Ship  Command,  Control 
and  Comi.iurications  applications. 

1.6  The  feasibility  of  adequate  reduction  of  fiber  optic  fatigue  due  to  moisture  has  been  demonstrated  through  the  use 
of  silicon  nitride  or  carbon  elastic  hermetic  coatings. 

1.7  Demonstration  that  in-situ  photobleaching  can  significantly  enhance  the  radiation  hardness  of  fiber  optics. 

l.B  Indium-gallium-arsenide-phosphide  light  emitting  diode  fiber  optic  sources  at  1.3  uin  were  tested  continually  for 
4000  hours  with  less  than  IDS  degradation.  These  are  the  best  reliability  results  obtained  to  date. 

1.9  Prototype  fiber  optic  bulkhead  penetrators,  with  integrity  to  pressure  exceeding  10,000  PSl,  have  been  developed. 

2.  (U)  FY  1982  Program 

2.1  Initiation  of  the  design  and  construction  of  a  5  joule  per  pulse,  20  pulses  per  second  (goal  of  10^-10^*^  pulse 
lifetime)  mercury  bromide  blue-green  laser. 

2.2  Initiation  of  the  development  of  a  blue-green  surveillance  laser  exhibiting  1  joule,  26  nanosecond  pulses.  Emphasis 
on  reducing  100  sec  pulses  width  typical  of  present  blue-green  communication  laser. 

2.3  Characterization  of  a  32  x  32  monolithic  mercury-cadmium-tel  luride  Charge  Coupled  Device  focal  plane  array  for 
scanning  Forward  Looking  Infrared  (FLIP). 

2.4  Design  of  focal  plane  array  architecture  to  incorporate  both  3-5  micrometer  and  8-12  micrometer  mercury-cadmium- 
tel  luride  diodes  in  a  two  color  Forward  Looking  Infrared  (FLIP). 

2.5  Improve  performance  characteristics  of  the  wide  band  Integrated  Optics  Microwave  Spectrum  Analyzer.  Increase 
dynamic  range  of  analyzable  signals  from  25  to  40  db  and  simultaneously  reduce  the  integration  time  from  8 
microseconds  to  2  microseconds. 

2.6  Award  contracts  to  produce  hermetically  coated  fibers  by  plasma  deposition  and  to  optimize  such  fibers  for  military 
appi ications. 

2.7  Investigation  of  photobleaching  at  wavelengths  beyond  1  micrometer  to  reduce  radiation  damage  in  optical  fibers. 
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IV.  Project:  F62-bB3 
Program  Elementl  6g^62N 

OoD  Mission  Area:  SJl  -  Electronic  and  PJwsical  Sciences 


Title:  Electro-Optical  Technology 
Title:  Electronic  Device  technology 
Budget  Activity:  1  -  Techno! otiy  B^e 


2.8  Complete  the  development  of  single  mode  optical  fiber  bulkhead  penetrator  for  application  to  towed  acoustic  array 
and  optical  guided  torpedo. 

2.9  Complete  the  development  of  1.6  micrometer  gallium-indium-arsenide  Avalanche  Photodetectors  for  integration  with 
low  loss  single  mode  fibers. 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

3.1  Continue  to  improve  the  lifetime  of  communication  blue-green  lasers  toward  the  goal  of  10®-10^^  pulses  and  address 
design  of  blue-green  laser  system  for  aircraft  mounting. 

3.2  Continue  to  reduce  the  pulse  width  of  blue-green  lasers  for  surveillance  applications  toward  the  goal  of  lu 
nanosecond  pulses. 

3.3  Continue  to  improve  the  resolution  and  analog-image  to  digi tal -signal  processing  capability  of  infrared  focal  plane 
arrays. 

3.4  Continue  the  evaluation  of  the  stability  of  single  mode  solid  state  lasers  and  the  influence  of  stability  on  fiber 
optic  sensor  and  communication  systems. 

Comparison  with  FY  1982  Program: 


3.5  Relative  to  FY  1982,  F62-583  increased  by  $136  thousand  because  of  minor  program  adjustments  characteristic  of 

exploratory  development. 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (U)  Milestones:  Not  applicable. 

6.  (U)  Resources  (Dollars  in  Thousands) 

Total 

Project  FY  1981  FY  1982  FY  1983  FY  1984  AddiV'Onal  Estimated 

No.  Title  Actual  Estimate  Estimate  Estimate  to  Cwapletton  Cost 

Ft2-5d3  Electro-Optical  Technology  6,525  "5,675  5,8)1  6,440  Continuing  Continuing 


FY  1983  RUT4E  DESCklPTlVE  SUMMARY 

Program  Element;  62763N  Title:  Personnel  and  Training  Technology 

UoO  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Act i v i ty :  1  -  Technology  Base 


RESOURCES  (PROJECT  LISTING) 


(Dollars  in  Thousands) 


Project 

No.  Title 

TOTSl  for  program  element 
F63-500  USMC  Personnel  Resources  Management 
F63-521  Manpower  and  Personnel  Technology 
F63-522  Computer-Aided  Education  and  Classroom  Training 
Technology 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

■S.7T4' 

6.il7 

“77259” 

“77756” 

tontinuing 

Continuing 

1.352 

1,352 

1,352 

1,400 

Continuing 

Continuing 

2,937 

3,248 

3,861 

4,060 

Continuing 

Continuing 

1,445 

1,777 

2,046 

2,276 

Continuing 

Continuing 

(U)  BRIEF  description  OF  ELEMENT  AND  MISSION  NEED 


Cost  of  military  manpower  exceeds  SOX  of  the  defense  budget 

Trained  personnel  are  required  to  operate  Increasingly  complex  fleet  equipment. 

Supports  the  development  of  more  efficient  and  effective  methods  for  the  recruiting,  management  and  motivation  of 
personnel. 

Supports  the  development  of  computer-aided  and  computer-managed  training,  new  personnel  training  techniques,  and 
improved  methodology  for  evaluating  training  effectiveness  through  measurement  of  individual,  team,  and  unit  performance. 


(U)  BASIS  FOR  FY  1983  RDT8E  REQUEST 


Complete  methodology  aimed  at  identifying  prior-service-personnel  with  a  high  propensity  to  enlist. 

Increase  emphasis  on  the  development  of  techniques  for  predicting  job  performance  at  the  task  level  from  aptitude  and 
otner  selection  tests. 

Develop  procedures  for  evaluating  alternative  training  programs  with  respect  to  resultant  operational  readiness 
Initiate  the  development  of  gu<'<elines  to  provide  the  optimal  instruction  in  mathematical  skills  required  for  a  Navy 
electronics  maintenance  technic  -.i. 

The  increase  in  FY  1983  funding  over  that  for  Fy  1982  (vSSE  thousand)  results  from  increasing  emphasis  on  techniques  for 
widening  the  manpower  base,  broadening  the  effort  on  enhancing  basic  skills  to  compensate  for  the  low  recruit  skill 
levels,  from  the  refined  estimates  of  costs  including  escalation,  and  from  other  minor  adjustments  between  projects  which 
are  characteristic  of  Exploratory  Development  efforts. 

Since  this  is  a  continuing  program,  the  above  funding  includes  outyear  escalation  and  encompasses  all  work  or  development 
phases  now  planned  or  anticipated  through  FY  1984  only. 
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Program  Element:  62763N  Title:  Personnel  and  Training  Technology 

DoD  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  T  -  Technology  BaTe 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY 


(Dollars  in  Thousands)  The  changes  between  the  funding  profile  shown  in  the  FY  1982  Descriptive  Summary  and  that  shown  in 
this  Descriptive  Summary  are  as  follows:  0  in  FY  1981;  -230  in  FY  1982;  and  -368  in  Fy  1983.  These  changes  result  from 
refined  estimates  of  cost,  including  escalation,  and  other  minor  adjustments  characteristic  of  research  and  exploratory 
development. 


(0)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAC  FOR  PROGRAM  ELEMENT 

6,52^ 

5,734 

6  »60/ 

/  >627 

Continuing 

Continuing 

F63-500 

USMC  Personnel  Resources  Management 

0 

0 

1,520 

1,859 

Continuing 

Continuing 

F63-521 

Manpower  and  Personnel  Technology 

3,669 

4,274 

3,310 

3,768 

Continuing 

Continuing 

F63-522 

Computer-Aided  Education  and  Classroom  Training 
Technology 

1,870 

1,460 

1,777 

2,000 

Continui ng 

Continuing 

(U)  OTHER  APPROPRIATIONS  FUNDS:  None. 


rjqram  Elenent:  62763N  Title:  Personnel  and  Training  Technology 

is  ion  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  Technology  Base 

tailed  background  and  description 


Cost  of  military  manpower  exceeds  50%  of  tue  defense  budget. 

Navy  and  Marine  Corps  manpower  requirements  continue  to  call  for  high  quality  trained  personnel  to  operate  and  maintain 
the  complex  fleet  equipment 

Element  supports  the  development  of  more  efficient  and  effective  methods  for  recruiting,  selecting,  distributing,  and 
managing  personnel 

Element  supports  the  development  of  computer-aided  and  comnuter-managed  training,  new  personnel  training  techniques,  and 
improved  methodology  for  measuring  and  evaluating  training  effectiveness  of  individual,  team  and  unit  performance. 

■ATED  ACTIVITIES 

Government  agencies,  private  industry.  Technical  Advisory  Groups  and  academic  institutions  continuously  exchange 
information  to  avoid  duplication  or  overlap 

Reports  are  broadly  distributed  and  information  exchange  is  additionally  facilitated  through  research  advisory  councils, 
workshops,  ODD  Technology  Advisory  Groups,  and  conferences 
Related  program  elements  are: 

OJ/07N,  Manpower  Control  Systems  Development 
bJ720N,  Education  and  Training 
b22U5F,  Training  and  Simulation  Technology 
b2703f.  Personnel  Utilization  Technology 
62fl/A,  Army  Personnel  and  Manpower  Technology 
b2/22A,  Army  Training  Technology 
62727A,  Non-System  Training  Development 


in  numeral  1.  identifies  the  numbered  items  in  paragraphs  1.,  2.,  and  3.  below  as  belonging  to  the  Program  Element  PEDS 
I.l.l  refers  to  the  first  item  in  paragraph  1.  of  the  Program  Element  PEGS.  Similarly,  a  Roman  numeral  II,  III,  etc.  will 
I  in  front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEOS  e.g.,  II. 1.1  refers  to  the  fir^  item  in  paragraph  1 
first  Project  PED  for  this  Program  element. 


I.  ‘Program  Element:  62763N  Title:  Personnel  and  Training  Technology 

OoD  Mission  Area:  522  -  En^ronmental  and  life  Sciences  Budget  Activity:  1  -  Technology  Bale 

(U)  WORK  PEREORMEU  BY 


°  In-House  -  Navy  Personnel  Research  and  Development  Center,  San  Diego,  CA 

°  Industrial  -  Applied  Psychological  Services,  Wayne,  PA;  Institute  for  Organizational  Behavior  Research,  Houston,  TX; 

Human  ftesnurces  Research  Organization,  Alexandria,  VA;  Potomac  Institute  of  Economic  Research,  Washington,  K;  Systems 
Exploration,  Inc.,  San  Diego,  CA;  Institute  of  Research  Studies,  Athens,  DH. 

”  Academic  -  University  of  South  Carolina,  Columbia,  SC;  University  of  Pennsylvania,  Philadelphia,  PA;  University  of 
Minnesota,  Minneapolis,  MN;  Georgia  Institute  of  Technology,  Atlanta,  GA;  University  of  Michigan,  Ann  Arbor,  MI;  Ohio 
State  University,  Columbus,  OH 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 

Recruiter  Assignment  Battery 

1.1  Recruiter  performance  vital  if  Navy  is  to  meet  its  manning  goals  of  106,000  accessions  in  1981 

1.2  Selection  of  recruiters  with  high  potential  for  productive  performance  most  cost  effective  means  for  assuring  a 
high  quality  recruiter  force. 

1.3  Developed  a  selection  battery  consisting  of  an  interest  inventory,  self-description  check-lists,  and  a  background 
questionnaire  and  demonstrated  battery  validity  for  predicting  recruiter  performance. 

1.4  ^proved  for  operational  use. 

Video  Disc  Training  Technology 

1.5  Increasing  use  of  individual  training  necessitates  low  cost  audio-visual  training  systems. 

1.6  Video  disc  technology  offers  massive  audio-visual  storage,  rapid  random  access,  and  potential  cost  savings. 

1.7  Feasibility  demonstrated  for  configuring  into  a  portable,  intelligent  instructional  delivery  system. 

1.8  Effort  transitioned  to  Advanced  Oe'velopment  P.E.  63720N  for  further  development. 

Marine  Corps  Air  Navigation  Training 

1.9  In  ship  to  shore  assault,  air  navigation  is  typically  accomplished  over  unfamiliar  terrain  in  a  high  threat 
envi ronment. 


377 


1.  *Program  Element:  6E763N  Title:  Personnel  and  Training  Technology 

DoD  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  Technology  BaTe 

1.10  Developed  a  part-task  high  fidelity  training  technique  using  cinematic  and  sensor  simulation. 

1.11  Demonstrated  that  terrain  orientation  techniques  could  be  adapted  to  the  high  speed,  fixed  xing  aircraft  used  in 
low-altitude  ingress-egress  operations. 

1.12  Improves  efficiency  of  low-altitude  training  for  fixed-wing  aviators  in  high  threat  environments 

Impact  of  Military  Pay  on  Retention 

1.13  Navy  is  not  retaining  sufficient  numbers  of  its  experienced  petty  officers. 

1.14  Developed  data  on  the  relationship  between  military  pay  and  “quit  rate"  of  skilled  petty  officers. 

1.15  Demonstrated  that  changes  in  basic  pay  had  a  greater  effect  on  retention  than  do  equivalent  value  changes  in 
benefits  such  as  allowances  and  commissary  privileges. 

1.16  Developed  data  for  compensation  presentation  to  Congress  for  pay  adjustments. 

2.  (U)  FY  1982  Program 

Manpower  and  Personnel  Technology 

2.1  Continue  tracking  a  selected  grou^  of  Marines  to  determine  reasons  influencing  their  decision  to  stay  in  or  leave 
the  service. 

2.2  Complete  development  of  an  accession  model  to  determine  levels  of  recruitment  necessary  to  satisfy  operational 
billets,  training  billets,  and  manpower  overhead. 

2.3  Complete  validation  of  predictive  utility  of  computerized  adaptive  tests  with  a  sample  of  students  from  selected 
Narine  Corps  training  courses. 

2.4  Initiate  development  of  techniques  aimed  at  identifying  prior-service-personnel  with  a  high  propensity  to  enlist. 

2.5  Complete  evaluation  of  potential  of  lateral  entry  techniques  for  widening  the  manpower  base  for  naval  service. 

Computer-Aided  Education  and  Classroom  Training  Technology 


2.6  Complete  development  and  evaluation  of  the  ASU  Qualification  Pretraining  Guide  for  Trainees  which  provides  training 
objectives  and  performance  expectations. 

2.7  Complete  development  of  an  advanced  tactical  knowledge  training  methodology  for  the  Tactical  Action  Officer  course. 

2.8  Continue  the  development  of  an  objective  base  for  specifying  the  mathematical  skills  required  to  become  a  competent 
Navy  electronics  maintenance  technician. 

2.9  Continue  development  of  an  ASM  shipboard  team  test  that  will  provide  readiness  related  performance  data  to  the 
fleet  and  training  commands. 


I.  'Progratii  Element:  62763N  Title:  Personnel  and  Training  Technology 

DoD  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  I  -  Technology  BaTe 

3.  (U)  PY  1983  and  FT  1984  Planned  Programs 

Manpower  and  Personnel  Technology  (Marine  Corps  efforts  included) 

3.1  Complete  the  development  of  methodology  aimed  at  identifying  prior-service-personnel  with  a  high  propensity  to 

enlist. 

3.2  Increase  emphasis  on  the  development  of  a  methodology  to  predict  job  performance  at  the  task  level  from  aptitude 
and  noncognitive  selection  tests. 

3.3  Initiate  development  of  procedures  to  validate  training  requirement  scales  to  determine  the  extent  to  which  a 

training  objective  is  required  for  successful  task  performance 

Computer-Aided  Education  and  Classroom  Training  Technology 

3.4  Develop  decision  aiding  procedures  that  can  be  used  to  provide  an  objective  economic  evaluation  of  alternative 
training  programs  with  respect  to  resultant  Improved  operational  readiness. 

3.5  Develop  and  evaluate  courseware  for  Landing  Force  urban  close  air  support  training 

3.6  Complete  the  development  of  guidelines  to  provide  the  optimal  instruction  in  mathematical  skills  required  for  a 

Navy  electronics  maintenance  technician. 

3.7  Continue  development  of  procedures  to  better  design  training  and  to  structure  job  conditions  to  minimite 

performance  deterioration  due  to  forgetting. 

3.8  Initiate  evaluation  of  procedural  training  techniques  for  students  in  the  Tactical  Action  Officer  course. 

Changes  from  FY  1982  to  FY  1983 

3.9  The  882K  increase  in  the  element  total  will  permit  increasing  emphasis  on  developing  techniques  for  widening  the 
manpower  base;  broadening  the  effort  in  enhancing  basic  skills  in  math,  reading,  and  retention  of  knowledge  to 
compensate  for  the  low  recruit  skill  levels;  and  to  initiate  an  effort  to  validate  training  requi rements  by 
determining  the  extent  to  which  a  training  objective  is  actually  required  for  successful  task  performance. 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (U)  Milestones:  Not  applicable. 
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FY  1983  RDTtE  DESCRIPTIVE  5UMMART 


Program  Element:  62764N  Title:  Chemical.  Biological  and  Radiological  Defense  Technology 

DoD  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  Technology  Base 


(U)  RESOURCES  (PROJECT  LISTING):  (Oollars  in  Thousands) 

Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TiJTRir  FOR  PROGRAM  ELEMENT 

~730 

1,754 

1.7M 

2,545 

Continuing 

Continuing 

F64-561 

Chemical/Biological  Defense  Technology 

730 

863 

873 

1,310 

Continuing 

Continuing 

F64-562 

Radiological  Defense  Technology 

— 

891 

916 

1,235 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED 

°  This  program  element  funds  the  Navy's  portion  of  a  coordinated  Army/Navy/Air  Force  program  in  chemical,  biological  and 
nuclear  radiation  defense  technology  research 

°  Addresses  Navy  chemical  and  biological  personnel  protective  equipment,  detection  and  warning  equipment,  decontamination 
equipment,  and  diagnosis  of  biological  agent  caused  disease 

°  Oevelops  radiation  monitoring  instrumentation,  and  develops  nuclear  hardening  technology  through  determining  effects  of 
blast,  pulsed  electromagnetic,  and  nuclear  radiation  on  electronic  and  electrical  equipment 

(U)  BASIS  FOR  FY  1983  RDTAE  REQUEST 

°  Insure  that  requirements  unique  to  the  Navy  are  included  in  the  planning  of  RDT4E  programs  of  the  other  services  as 

appropriate 

°  Maintain  cognizance  of  new  developments  to  determine  the  impact  on  Navy  requirements,  and  insure  appropriate  testing  and 
evaluation  for  fleet  operations 

°  Establish  priorities,  and  provide  technical  representation  and  information  exchange  to  interservice  and  international 

groups  involved  with  planning,  development,  coordination,  and  testing 

'  Determine  requirements  for  naval  vessels  operating  in  a  Chemical,  Biological  and  Radiological  warfare  (CBk)  environment 

°  Determine  requirements  for  adequate  warning  of  a  Chemical,  Biological  and  Radiological  warfare  attack,  for 

decontamination  systems  to  eliminate  Chemical,  Biological  and  Radiological  agents  or  minimize  effects,  and  treat 
casualties 

°  As  this  is  a  continuing  program.  The  above  funding  profile  includes  outyear  escalation  and  encompasses  all  work  or 

development  phases  now  planned  or  anticipated  through  FY  1984  only 
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“r  mrjm  [le'.int.  ■\’''o4N  1 1 1 '  l>  :  ^eificdl,  liioljgicjl  arij  i^adiological  Jet^nsi*  lec’inology 
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(J)  COWi-'AKii.jN  mi'-:  tr  I9a<.  UtSCUlPTiyg  SUMMAKV  (Dollars  ir  Th.osaods,' 


The  changes  between  the  funding  profile  shown  in  the  Ff  191)2  descriptive  Sumnary  and  that  shown  in  this  Descriptive 
Summary  are  o  decrease  of  $b  in  FV  i9dl ,  an  increase  of  $213  in  FY  19d2,  and  a  d  -crease  of  $127  in  FY  1983.  and  am  the 
result  'jf  cost  refinements  and  program  changes  imposed  daring  the  FY  1983  budget  development. 


(u;  FUNDING  AS  REFLtCttU  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY 

Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Tota  1 
Estiiaatthl 

No. _ 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

346 

735 

1,541 

1,916 

Continuing 

Continuing 

F64-561 

Chenical/eiologica)  Defense  Technology 

346 

735 

886 

1,028 

Continuing 

Cont  inui'ig 

F 64- 562 

Radiological  Defense  Technology 

... 

... 

655 

888 

Continuing 

Continuing 

(U)  OTHER  APPROPRIATIONS  FUNDS:  None. 


( 
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(U)  DErAlLEO  BACKGROUNO  AND  DESCRIPTION 


°  Funds  the  Navy's  efforts  in  a  joint  service  chemical,  biological  and  radiological  defense  technology  program 

°  Supports  the  formulation  of  Navy  and  Marine  Corps  operational  requirements,  and  the  coordination  of  these  requirements 

with  other  services 

°  Supports  ROTAE  relative  to  unique  Navy  and  Marine  Corps  problems  in  chemical,  biological  and  radiological  warfare  defense 
including: 

Chemical  and  biological  personnel  protective  equipment,  detection  and  warning  equipment,  decontamination  equipment, 
and  diagnosis  of  biological  agent  caused  disease 
Scaler/timer  radiation  monitoring  instrumentation 

-  Pulsed  electromagnetic  and  nuclear  radiation  effects  on  electronic  and  electrical  equipment  for  nuclear  hardening 
of  ships 

Blast  protection  technology 
(U)  RELATED  ACTIVITIES 

°  Coordination  with  the  U.S.  Army  and  the  U.S.  Air  Force,  NATO  quadripartite  nations,  the  American  Defense  Preparedness 
Association,  and  the  civilian  industry 

(U)  WORK  PERFORMED  Bf 

°  In-House  -  The  Naval  Surface  Weapons  Center,  Oahlgren,  ¥A;  Naval  Weapons  Center,  China  Lake,  CA;  Naval  Explosive  Ordnance 
Disposal  Facility,  Indian  Head,  ND 


*  Roman  numeral  I.  identifies  the  numbered  items  in  paragraphs  1.,  2.,  and  3.  below  as  belonging  to  the  Program  Element  PEDS 
e.g.,  1.1.1  refers  to  the  first  item  in  paragraph  1.  of  the  Program  element  PEDS.  Similarly,  a  Roman  numeral  II,  III,  etc.  will 
be  used  in  front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEDS  e.g.,  11.1.1  refers  to  the  first  item  in  paragraph  1 
of  the  first  Project  PEDS  for  this  Program  Element. 
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I.  *Program  Element:  62764H  Title:  Cnemical,  Biological  and  Radiological  Defense  Technology 

OoO  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  technology  l^ale 

^  Industrial  -  Brunswick  Corp.,  Philadelphia,  PA;  Ingalls  Shipbuilding,  Pascagoula,  MS 

“  Academic  -  University  of  Arizona,  Tucson,  AZ;  Los  Alamos  National  Laboratory,  Los  Alamos,  NM 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  Fy  1981  and  Prior  Accomplishments 

Chemical /Bio logical  Defense  Technology 

1.1  Developed  a  sacrificial  coating  material  for  decontamination 

1.2  Demonstrated  the  feasibility  of  using  a  portable  collective  protection  system  developed  by  the  U.S.  Army  for  use 
aboard  ships 

Radiological  Defense  Technology 

1.3  Electromagnetic  pulse  radiation  tests  have  been  completed  on  five  naval  ships,  and  the  results  used  to  retrofit 
harden  seven  classes  of  ships 

1.4  Demonstrated  a  low  vulnerability  level  to  electromagnetic  pulse  of  the  SM-2  guided  missile 

1.5  A  circuit  hardening  technique  called  "Side-Car  Memory"  has  been  developed  for  microprocessor  based  equipment  that 
must  operate  in  a  nuclear  environment 

1.6  Data  analysis  of  underwater  reverberation  and  system  response  problems  has  shown  the  underwater  blackout  phenomena 
to  be  frequency  dependent  (impact  on  future  designs  of  underwater  sensors) 

1.7  Technology  for  neutron  spectrum  measurements  of  Navy  nuclear  weapons  has  been  developed 

1.8  A  trace  radioactive  contaminant,  cesiura-137,  has  been  identified  as  the  cause  for  abnormal  responses  of 
Thermoluminescent  Dosimeters 

1.9  An  airblast  design  guide  has  been  developed  for  ship  structures  and  is  ready  for  validation 

2.  (U)  FT  1982  Program 

Chemical/Biological  Defense  Technology 

2.1  Begin  evaluation  of  available  synthetic  absorbents  to  replace  activated  charcoal  in  air  purifiers 

2.2  Begin  development  of  test  methodology/procedures  for  non-destructive  testing  of  collective  protection  filter 
systems 
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I.  ♦Program  Element:  62764N  Title:  Chemical ,  Biological  and  Radiological  Oefense  Technology 

DoD  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  Technology  Ba'se 

2.3  Establish  aerodynamic  flow  patterns  over  a  ship's  exterior  and  determine  the  resultant  exterior  static  pressure 
gradient  necessary  for  the  efficient  operation  of  a  collective  protective  system 

2.4  Evaluate  available  commercial  gas  separation  membranes  for  application  to  collective  protection  systems 

2.5  Develop  new  technology  for  point  detection  of  chemical  agents 

2.6  Analyze  and  define  shipboard  chemical  protective  clothing  requi  -ements 

2.7  Develop  hybridoma  (monoconal  antibody]  technology  to  detect  disease  caused  by  biological  warfare  agents 

2.8  Begin  a  coordinated  program  with  the  U.S.  Army  for  standoff  detection  of  biological  warfare  agents 

2.9  Develop  laser  technology  for  identification  of  chemical  agents 

2.10  Develop  lightweight  equip.nent  and  procedures  for  decontamination  of  Karine  Corps  personnel  and  equipment  exposed  to 
chemical  agents  in  a  forward  area 

Radiological  Defense  Technolqy 

2.11  Continue  investigation  of  CaF2:Mn  thermoluminescent  dosimeters  to  Identify  impurities  in  the  surface  layer 

2.12  Complete  prototypes  for  a  new  beta  radiation  counting  system 

2.13  Develop  a  new  reference  light  source  for  standardizing  and  calibrating  the  CaFotHn  thermoluminescent  dosimeters 

2.14  Complete  evaluation  of  effectiveness  of  current  concepts  in  nuclear  hardening  Tor  the  total  ship  platform 

2.15  Complete  instrumentation  and  software  support  for  an  improved  data  acquisition  and  analysis  system  for  hardening 

•  against  electromagnetic  pulses 

2.16  Complete  calculation  of  neutron  and  gamma  radiation  transport  over  seawater  for  ship  systems  and  missiles  in  flight 

2.17  Complete  determination  of  neutron  and  gamma  shielding  factors  for  protection  of  personnel  and  equipment  aboard  ship 

2.1a  Complete  development  of  a  design  capability  for  combined  nuclear,  blast  and  thermal  hardening,  and  determine 

thermal  failure  levels  for  selected  coatings  and  materials  suitable  for  ship  construction 
2.19  Complete  determination  of  intrinsic  radiation  characteristics  from  new  nuclear  weapons 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

Chemlcal/Bioloqical  Defense  Technology 

3.1  Complete  analyses  of  new  absorbents  for  air  purification 

3.2  Complete  development  of  an  in  situ  test  method  for  determining  useful  life  of  air  filters  used  in  collective 

protective  systems 

3.3  Complete  development  of  a  computer  code  to  analyze  system  vulnerabilities  that  cannot  be  meas  "ed  directly  in  order 
to  estimate  confidence  limits  on  survivability  levels 
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I.  ♦Progr*  Eleoent:  6276411  Title:  Cheaicel,  Biological  and  Redioloqlcel  Defense  Tecnnoiccy 

OoD  Hiss  ion  Area:  522  -  Environnental  and  Life  Sciences  Budget  Activity:  1  -  Technology  Base 

Radiological  Defense  Technology 

3.4  Conplete  developawnt  of  realistic  enviraraaent  criteria  for  high  altitude  electroaMgnetic  pulse  exposure 

3.5  Design  and  procure  an  autoautic  test  systea  for  perforalng  tests  of  thresholds  of  clectroMgnetic  pulse  exposure 
for  sensitive  electronic  coaponents 

3.6  Coaplete  determination  of  failure  levels  of  the  SN-2  guided  missile,  the  TOHAHAUK  cruise  missile  Vertical  Launch 
System,  the  RAH  aeapon  system  and  fire  control  computers 

3.7  Complete  superstructure  design  guide  to  Include  blast  and  thermal  hardening  considerations 

3.8  Coegilete  definition  of  airblast  induced  shock  environment,  and  begin  developamnt  of  hardening  methods 

3.9  Complete  evaluation  of  Impact  of  reduced  radiation  exposure  limits  defined  by  the  Bureau  of  Medicine  and  Surgery  in 
terras  of  retrofits  for  existing  ship  shielding  configurations 

3.10  Complete  update  of  ship  shielding  code  to  Include  scattering  and  self-absorption  secondary  to  new  exposure  levels 
as  set  forth  by  the  Bureau  of  Medicine  and  Surgery 

3.11  Continue  support  of  Nuclear  Program  Office 

Changes  from  FY  1982  to  FY  1983 

3.12  No  significant  change  in  funding  occurred 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (U)  Milestones:  Not  applicable. 
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FY  1983  ROUE  DESCRIPTIVE  SUMMARY 

Program  Element:  6276SN  Title:  Energy  and  Environmental  Protection  Technology 

DoD  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  Technology  Base  ^  \  ■_ 


RESOURCES  (PROJECT  LISTING):  (Dollar  in  Thousands) 


Project 

No.  Title 

■raTST  FOR  PROGRAM  ELEMENT 
F65-559  Environmental  Protection 
Ff)5-5?1  Energy  T^chnolhgy 

F6b-572  Health  Criteria  Development 

F65-573  Pyrotechnics/Cartridge  Activated  Devices 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED 


Total 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

'  Addittsnal ' 

Estimated 

Actual 

Est Imate 

Estimate 

Estimate 

to  Completion 

Cost 

e.sS(> 

'443 

fi,45l 

6,728 

Continuing 

Continuing 

4,096 

3,876 

4,110 

4,256 

Continuing 

Continuing 

2,186 

2,687 

1,661 

1,752 

Gentlnokng 

Continuing 

298 

0 

a 

0- 

■  •  ■ 

0 

880 

680 

720 

Continuing 

U- 

Continuing 

Supports  requirements  to  assess  and  adapt  energy  conservation  techniques  and  use  alternative  sources  of  energy  to  satisfy 
current  and  future  Navy  energy  needs  .  .  .  _ 

Develops  technology  needed  to  meet  environmental  protection  legislation  without  mission  de9radati9n  or  undue  drain  on 
operational  resources  t  ^  .,>1  ,  ,>■ 

Includes  small  programs  in  cartridge-actuated  devices  and  pyrotechnics 


Reduce  energy  usage  in  ships,  aircraft  and  Navy  shore  facilities 

Develop  criteria  for  the  test,  evaluation,  and  use  of  broadened  specification  petroleum-based  fuels  and  fuels  derived 
wholly  or  in  part  from  synthetic  crudes 

Increase  work  on  cartridge-activated  devices  and  pyrotechnic  technology  for  personnel  safety  and  protection  and  high 
energy  density  batteries 

Develop  environmentally  compatible  reclamation  and  disposal  techniques  for  pyrotechnics,  eKplosIves,  and  propellants 
Identify /analyze  shipboard  noise  sources  and  develop  suppression  techniques  and  new  design  criteria 

Develop  pollution  abatement  techniques  for  unique  shore  facility  prob1e>ns  such  as  dry  dock  wastes,  noise,  and  jet  engine 
test  cell  air  pollutants 

Identify  sources  of  Navy  hazardous  industrial  wastes  and  develop  source  reduction  and  treatment  technologies  to  minimize 
harmful  effects 

As  this  Is  a  continuing  program,  the  above  funding  Includes  outyear  escalation  and  encompasses  all  work  or  development 
phases  now  planned  or  anticipated  through  FY  1984  only.  The  decrease  of  $992  thousand  from  FY  1982  to  FY  1983  is  a 
result  of  transitioning  the  Ship  Dn-Board  Pollution  Recovery  System  to  Advanced  Development 
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Program  Element:  62765W  Title:  Energy  and  Environmental  Protection  Technology 

DoD  Mission  Area:  Sii  -  Environmental  and  Life  Sciences  Budget  Activity:  I  -  Technology  Ba'se 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY  (Dollars  in  Thousands) 

The  changes  between  the  funding  profile  shown  in  the  FY  1982  Descriptive  Summary  and  that  shown  in  this  Descriptive  Summary 
are  as  follows: 

°  Reductions  of  $1,00S  in  FY  1981,  $8S8  in  FY  1982  and  $2,066  in  FY  1983  reflect  a  restructuring  of  Research  Development 
Test  and  Evaluation  efforts  in  Energy  Technology  and  cost  refinements 
°  Project  F6S>S73  has  been  renamed  and  Includes  the  cartridge-activated  device  and  pyrotechnic  technology  program 
transferred  from  Program  Elements  62241N  and  62734N 
°  Project  F65-572  effort  has  been  transferred  to  F65-559 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

Tnro:  for  program  element 

fTWlT 

TTJSr” 

8,^1 

8,5iy 

Continuing 

Continuing 

F65-571 

Energy  Technology 

0 

2,659 

2,727 

2,617 

Continuing 

Continuing 

F65-572 

Environmental  Protection 

2,400 

4,399 

4,219 

4,500 

Continuing 

Continuing 

F65-573 

Electro-Chemistry  Technology 

0 

497 

1,355 

1,400 

Continuing 

Continuing 

(U)  OTHER  APPROPRIATIONS  FUNDS:  None. 
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1.  ‘Program  Element:  62765N  Title:  Ener(jy  and  Environmental  Protection  Technology 

OoD  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  I  -  Technology  Base 

(U)  DETAILED  BACKGROUND  ABO  DESCRIPTION 

°  Supports  requirements  to  assess  and  adapt  energy  conservation  techniques  and  to  utilise  alternative  sources  of  energy  to 
satisfy  current  and  future  Navy  energy  needs  and  to  meet  environmental  legislation  uithout  mission  degradation  or  undue 
drain  on  operational  resources 

°  Solves  Navy-unique  problems  In  early  designs  of  new  weapons  systems  with  regard  to  environmental  and  energy  concerns 

°  Develops  technology  for  Navy-unique  electro-chemical  energy  sources  to  support  advanced  weapons  systems  and  safety 
devices 

°  Provides  the  technology  base  necessary  to  support  the  National  Energy  Program  and  the  National  Environmental  Policy  Act 
(U)  RELATED  ACTIVITIES 

°  Technology  adapted  in  this  element  transitions  to  Advanced  and  Engineering  Development  efforts  in  Program  Element  5372AN, 

Navy  Energy  Program  (Advanced);  Program  Element  63721N,  Environmental  Protection;  Program  Element  64710N,  Navy  Energy 
Program  (Engineering);  or  directly  to  test  and  evaluate  Fleet  usage 

“  Efforts  are  coordinated  with  Army,  Air  Force,  Council  of  Environmental  Quality,  Environmental  Protection  Agency, 

Department  of  Energy,  Department  of  Commerce,  Department  of  Transportation,  Department  of  the  Interior,  National 
Aeronautics  and  Space  Administration,  National  Science  Foundation,  and  Department  of  Health  and  Human  Services  through 
formalized  Interagency  agreements 

(U)  WORK  PERFORMED  BY 

“  In-House  -  Naval  Civil  Engineering  Laboratory,  Port  Hueneme,  CA;  David  H.  Taylor  Naval  Ship  Research  and  Development 

Center,  Bethesda,  MD;  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Air  Propulsion  Center,  Trenton,  NJ;  Naval  Ocean 
Systems  Center,  San  Diego,  CA;  Naval  Ordnance  Station,  Indian  Head,  MD;  Naval  Weapons  Support  Center,  Crane,  IN;  Naval 
Surface  Weapons  Center,  Dahlgren,  VA;  Naval  Weapons  Center,  China  Lake,  CA 

^  Industrial  -  ARO,  Inc.,  Tellahoma,  TN;  Bioresearch,  Inc.,  Farmington,  NY;  Detroit  Diesel  Allison,  Indianapolis,  IN;  ( 

Exxon  Corporation,  Linden,  NJ;  General  Electric,  Cincinnati,  OH;  Stanford  Research  Institute,  Menlo  Park,  CA;  United 
Technologies,  West  Palm  Beach,  FL 

°  Academic  -  Cornell  University,  Ithaca,  NY;  Duke  University,  Durham,  NC;  University  of  Hawaii,  Honolulu,  HI;  University 

of  Maryland,  College  Park,  MD 

*  Roman  numeral  I.  Identifies  the  numbered  Items  In  paragraphs  1.,  2.  and  3.  below  as  belonging  to  the  Program  Ele^nent  PEDS 

e.g.,  1.1.1  refers  to  the  1st  Item  In  paragraph  1.  of  the  Program  Element  PEDS.  Similarly  a  Roman  numeral  II,  III,  ...  etc.  will 

be  used  in  front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEDS  e.g.,  11.1.1  refers  to  the  1st  Item  In  paragraph  1. 

of  the  1st  Project  PEO  for  this  P.E. 


388 


1 


I 


I.  *Program  Element:  62765N  Title:  Energy  and  Environmental  Protection  Technology 

OoO  Mission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  Technology  Base 

PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments 

1.1  Completed  and  updated  a  total  energy/life-cycle  cost  computer  model  for  use  in  ship  design 

1.2  Completed  the  technical  assessment  of  procedures  to  reduce  fuel  consumption  in  P-3  and  F-4  aircraft,  with  potential 

savings  of  between  250  and  500  thousand  barrels  of  fuel  per  year,  without  impairing  operational  effectiveness 

1.3  Completed  an  assessment  of  the  effects  of  fuel-bound  nitrogen  on  the  thermal  stability  of  shale  oil  derived  fuel 

and  determined  that  concentrations  of  basic  nitrogen  compounds  must  be  reduced  for  the  jet  fuel  to  be  militarily 

acceptable 

1.4  Completed  validation  of  an  Air  Quality  Assessment  Model  at  two  air  bases 

2.  (U)  FY  1982  Program 

2.1  Accelerate  projects  examining  technology  systems  to  improve  energy  efficiency  and  fuel  flexibility  of  future  naval 
systems  to  further  Improve  mission  capability  during  a  period  of  high  energy  cost  and  availability  problems 

2.2  Complete  the  development  of  new  acceptance  procedures  for  natural  and  synthetic  fuels  which  will  allow  rapid  and 
less  costly  evaluation  of  the  effects  of  changes  in  fuel  quality  and  source 

2.3  Evaluate  the  impact  of  broadening  Navy  fuel  specifications,  considering  the  performance/durability  Impacts  on 
operational  equipment  versus  gains  in  fuel  aval  lability/costs 

2.4  Improve  the  technology  base  concerning  the  chemical  and  physical  relationships  between  fuels  and  their  effect  on 

power  plant  hardware  performance  to  facilitate  the  evaluation  of  fuels  derived  wholly  or  in  part  from  synthetic 

crudes 

2.5  Complete  the  development  of  on-line,  continuous,  quantitative  oil/water  monitoring  systems  for  shipboard  use 

2.6  Initiate  a  toxic  substances  control  program  in  response  to  Environmental  Protection  Agency  regulations 

2.7  Complete  classification  of  combustion  products  from  the  burning  of  large  rocket  motors 

2.8  Evaluate  noise  control  technology  advances  for  application  to  Naval  aircraft/helicopters  and  develop  a  noise- 
abatement/cost-benefit  model  for  shipboard  noise  problems 

2.9  Complete  a  design  feasibility  demonstration  of  a  new  cartridge  primer  system 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

3.1  Continue  joint  development  with  the  Envirc.imental  Protection  Agency,  Army  and  Air  Force  on  water/watcrwaste  reuse 
concepts  for  shore  installation 

3.2  Complete  development  of  on-line  continuous,  quantitative  oil/waste  monitoring  systems  for  shipboard  use 


'Program  Element:  62765N  TItEe:  Energy  and  Environmental  Protection  Technology 

lission  Area:  522  -  Environmental  and  Life  Sciences  Budget  Activity:  1  -  Technology  Bale 

3.3  Initiate  a  toxic  substances  control  program  in  response  to  Environmental  Protection  Agency  regulations  and  Navy 
inventory  survey 

3.4  Continue  an  exploratory  development  program  to  pre-treat  Navy-unique  industrial  wastes  from  shore  facilities 

3.5  Evaluate  noise  control  technology  advances  for  application  to  Naval  aircraft  and  helicopters 

3.6  Develop  noise  abatement  cost-benefit  model  for  shipboard  noise  prob'em 

3.7  Identify  the  environmental  haaards  from  colored  flares  and  other  pyrotechnics  and  complete  classification  of  the 
smokes  from  burning  large  rocket  motors 

3.8  Accelerate  projects  to  examine  technology  systems  to  significantly  improve  the  energy  efficiency  and  fuel 
flexibility  of  future  Naval  systems,  operations  and  tactics.  The  goal  is  to  allow  continued  improvements  in 
mission  capability  in  spite  of  anticipated  severe  energy  cost  and  availability  problems 

3.9  Complete  technology  assessment  to  improve  the  energy  efficiency  of  the  current  fleet  of  Navy  aircraft  and 
transition  promising  concepts  to  advanced  and  engineering  development 

3. IQ  Evaluate  impact  of  broadening  Navy  fuel  specifications,  considering  the  performance  and  durabi  I  ity  Impacts  on 
operational  equipment  versus  gains  in  fuel  availability  and  costs 

3.U  Improve  technology  base  in  chemical  and  physical  property  relationships  of  fuel  and  their  effect  on  power  plant 
hardware  performance  to  facilitate  the  future  evaluation  of  fuels  derived  wholly  or  in  part  from  synthetic  crudes. 

3.12  Continue  investigation  of  stability  and  technology  base  aspects  of  current  lithium  batteries 

Changes  from  Ff  1982  to  FY  1983 

3.13  The  decrease  of  $992K  from  FT  1982  to  FY  1983  is  a  result  of  transitioning  the  jhip  On-Board  Pollution  Recovery 
System  to  Advanced  Development 

(U)  Program  to  Completion:  This  is  a  continuing  program. 

(U)  Milestones:  Not  applicable. 
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Fr  1983RDT4E  DESCRIPTIVE  SUMMARY 


Program 

Element:  62766N 

Title: 

Laboratory  Independent  Exploratory 

'  Development 

OoO  Mission  Area:  521  -  Electronic  and  Physical  Sciences 

Budget 

Activity: 

-  Technol 

oqy  Base 

(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  in  Thousands) 

Tot  a  1 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Addi tional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTSl  for  program  element 

■5. 557' 

n;557 

1J,(541 

12,310 

Continuing 

Continuing 

F66-111 

Naval  Postgraduate  School  Independent 

Exploratory  Development  (lEU) 

— 

350 

348 

346 

Cont inuing 

Continuing 

F66-U2 

Target  Surveillance  lEO 

1,486 

2,500 

2,341 

2,468 

Continuing 

Continuing 

F66-U9 

Navy  Scientific  Assistance  Program  lED 

— 

1,575 

1,587 

1,654 

Continuing 

Continuing 

F66-212 

Command  and  Control  lEO 

347 

640 

702 

726 

Continuing 

Continuing 

F66-312 

Weaponry  lEJ 

2,987 

2,640 

2,649 

2,688 

Continuing 

Continuing 

F66-41i’ 

Naval  Vehicles  lEO 

1,544 

2,175 

2,254 

2,282 

Continuing 

Continuing 

F66-Ar 

Support  Technology  lEU 

1,995 

2,087 

2,210 

2,146 

Continuing 

Continuing 

(U)  8^RJ_ 

-F  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED 

0 

Provide  means  for  capitalizing  on  in-house  ideas 

for  solution  of  Navy  and 

Marine  Corps  problems  within  the  mission  of  the 

KSD  Center 

Covers  surveillance,  coitiraand  and  control,  iveaponry,  vehicles,  and  support  technology 

Provide  quick  response  development  assistance  to  Navy  and  Marine  Corps  operational  commands  so  that  technology  problems 
impacting  immediate  operational  readiness  can  be  solved  expeditiously 


(U)  BASIS  FOR  FY  1983  RDT4E  REQUEST 

“  Complements  the  directed  exploratory  development  program 

^  Increased  funding  in  1983  will  influence  in-house  projects  at  the  Chief  of  Naval  Material  R4D  Centers,  specifically  in 

the  area  of  naval  vehicles 

°  As  this  is  a  continuing  program,  the  above  funding  profile  includes  outyear  escalation  and  encompasses  all  work  or 

development  phases  now  planned  or  anticipated  through  FY  1984  only 
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Program  Element:  62766N  Title:  Laboratory  Independent  Exploratory  Development 

OoO  Mission  Area:  5^1  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

(U)  comparison  with  FY  ig82  DESCRIPTIVE  SUMMARY  (Dollars  in  Thousands) 

°  Changes  between  the  funding  profile  shown  in  the  FY  1982  Descripive  Summary  and  that  shown  in  this  Descriptive  Summary 
(■t-$l,780  in  1982  and  tSliSBA  in  FY  1983)  are  the  result  of  refined  estimates  of  cost,  including  escalation  and  the 
inclusion  of  the  Navy  Scientific  Assistance  Program  (NSAP)  and  the  Naval  Postgraduate  School  Independent  Exploratory 
Development  program  in  this  element 


(0)  funding  as  reflected  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTSL  for  PROGRAM  ELEMENT 

9.002 

"g.gsr 

157157“ 

Ti5TI?7“ 

Continuing 

Continuing 

F66-U2 

Target  Surveillance 

2,201 

2,350 

2,500 

2,600 

Continuing 

Continuing 

F66-212 

Command  and  Control 

465 

500 

640 

720 

Continuing 

Continuing 

F66-312 

Weaponry 

2,920 

2,800 

2,640 

2,700 

Continuing 

Continuing 

F66-412 

Naval  Vehicles 

1,611 

1,550 

2,175 

2,250 

Continuing 

Continuing 

F66-512 

Support  Technology 

1,805 

1,659 

2,232 

2,257 

Continuing 

Continuing 

(U)  OTHER  APPROPRIATIONS  FUNDS:  None. 


I.  ‘Program  Element:  62766W  Title:  Laboratory  Independent  Exploratory  Oeveli.'wiient 

OoO  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  liase 

(U)  OETAILEO  BACKGROUND  AND  DESCRIPTION 

“  Established  in  FY  1963  to  implement  the  Secretary  of  the  Navy  instruction  which  directed  that  a  portion  of  each  tenter's 
program  in  exploratory  development  be  supported  on  a  sustaining  basis  and  progranaed  by  the  Center 

°  Provides  the  Technical  Directors  of  the  RAO  Centers  with  a  means  to  exploit  new  in-house  ideas  and  to  investigate  the 
feasibility  of  high-risk  concepts 

°  Allows  in-house  scientists  and  engineers  to  apply  advances  in  the  state-of-the-art  to  the  development  of  new  concepts  to 

meet  current  and  projected  threats 

^  Covers  surveillance,  command  and  control,  weaponry,  naval  vehicles,  and  support  technology 
(U)  RELATED  ACTIVITIES 

®  (  1  developed  under  this  program,  is  now  undergoing  operational  analysis  of  its 

effectiveness  in  certain  tactical  sfTuations  (Program  Element  62S43N) 

'  Pyroelectric  vldicon  cameras  are  now  scheduled  to  be  deployed  in  the  Mediterranean  onboard  LAMPS  helicopters 

•  Developed  methods  for  implementing  a  procedure  for  real-time  optimal  selection  of  radar  operating  frequency  which  takes 

into  account  the  variation  of  antenna  sidelobe  levels  with  azimuth  angle  (Program  Element  62712N) 

°  Other  projects  that  were  initiated  through  Laboratory  Independent  Exploratory  Development  are:  62TD2E,  X-Wing  Aircraft; 
62332N,  Coherent  Frequency  Multiplexed  Radar;  64643N,  Standard  Ship  Motion  Prediction  Program;  62T11N,  Piezoelectric 
Polymer  Transducer;  62759N,  Shallow-Water  Acoustic  Theory;  62762N  and  62711N,  Sreen  Laser  Investigations 

(U)  WORK  PERFORMED  BY 

°  In-House  -  Naval  Civil  Engineering  Laboratory,  Port  Hueneme,  CA;  David  W.  Taylor  Naval  Ship  Research  and  Development 
Center,  Bethesda,  MO;  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Coastal  Systems  Center,  Panama  City,  FL;  Naval 
Ocean  Systems  Center,  San  Diego,  CA;  Navy  Personnel  Research  and  Development  Center,  San  Diego,  CA;  Naval  Surface  Weapons 
Center,  Dahlgren,  VA;  Naval  Underwater  Systems  Center,  Newport,  Rl;  Naval  Weapons  Cener,  China  Lake,  CA;  Naval  Postgraduate 
School ,  Monterey ,  CA 


*  Roman  numeral  I.  identifies  the  numbered  items  in  paragraphs  1.,  2.,  and  3.  below  as  belonging  to  the  Program  Element  PEDS  e.g., 
1.1.1  refers  to  the  first  item  in  paragraph  1.  of  the  Program  Element  PEDS.  Similarly,  a  Roman  numeral  II,  III,  etc.  will  be  used 
in  front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEDS  e.g.,  II. 1.1  refers  to  the  first  item  in  paragraph  1  of  the 
first  Project  PEDS  for  this  Program  Element. 
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I.  ‘Progrdm  Element:  62766N  Title:  Laboratory  Independent  Exploratory  Development 

DoD  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

"  Industrial  -  None 

“  Academic  -  None 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 
1.  (t)  FY  1981  and  Prior  Accomplishments 


1.2  A  nonresonant  mechanicaT^  source  in  the  5-50HZ  spectral  region  xas  designed,  fabricated  and  tested  with  encouraging 
results 

1.3  An 


1.4 

1.5 

1.6 

1.7 

1.8 


Developed  and  tested  a  technique  for  increasing  the  maximum  range  two  to  four  tiines  at  which  a  target  can  be 
identified  and  acquired  by  any  conventional  TV  guidance  system  when  used  under  hazy  atmospheric  conditions 
Developed/  'potential  replacements  for  current  electronic  modules 

Successfully  completed  design,  construction,  and  calm-water  trials  for  a  subscale  manned  model  of  a  promising  new 
high  speed,  ship-to-shore  mobility  concept  that  involves  trapping  the  exhaust  from  propulsion  turbofans  to  provide 
I i ft  and  reduce  drag 


J  --  the  full  scale 

prototype  has  been  successfully  tested 

Assessing  the  damage  caused  by  long  range  anti. ship  missiles  (HARPDON  and  TOMAHAWK)  by  inspecting  the  signatures 
received  by  currently  deployed  acoustic  sensors  was  investigated  --  data  was  collected  from  several  exercises 
involving  target  hulls  and  analysis  showed  the  method  to  be  potentially  useful 


2.  (K)  FY  1982  Program 


Technical  Directors  of  the  RSO  Centers  select  projects  to  be  pursued  in  FY  1982  based  on  the  progress  of  ongoing  projects 
during  FY  1981  and  the  potential  payoff  of  new  ideas.  Examples  of  work  underway  are: 


2-1 

2.2  Continue  development  of  ^  _  potential  replacements  for  the  electronic 

modules  presently  required  in  passive  towed  arrays 


I 
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I.  *Program  Element:  62766W  Title: 

DoD  Mission  Area:  521  -  Electronic  and  PBysical  Sciences  Budget 

2.3  Use  r 

_ and  continue  development  of  analytical 

methods  permitting  early-design  tradeoffs  involving  applied  force,  pressure,  temperature  change,  etc. 

2.4  Continue  investigations  of  the  applications  of  millimeter  wave  technology 

2.5  Continue  investigations  in  the  field  of  sonar  detection  of  aircraft  sources 

2.6  Demonstrate  an  Improved  target  acquisition  system  based  on  combining  the  optimized  performance  characteristics  of 
coherent  radio  frequency  and  infrared  devices 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

3.1  Based  on  program's  success  to  date,  it  will  continue  as  a  means  of  capitalizing  on  technical  advances  in  Navy  RtD 
Centers 

Changes  from  FY  1982  to  FY  1983 

3.2  Increased  funding  in  FY  1983  will  influence  in-house  projects  at  the  Chief  of  Naval  Material  H4D  Centers, 
specifically  in  the  area  of  naval  vehicles 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (U)  Milestones:  Not  applicable. 


Laboratory  Independent  Exploratory  Development 
Activity:  1  -  Technology  Base 


I 
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FY  1983  KOTiE  UESCKIPTIVE  SUMMARY 


Program  Element;  62768N  Title:  Directed  Energy  Technolofly 

JoO  Mission  Area:  521  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -Technology  case 


ID)  RESUUKCES  (PROJECT  LISTING):  (Dollars  in  Thousands) 


Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

T!JTAC  FOR  PROiiRAM  ELEMENT 

IT 

r4,5R- 

1  J,T51  ■ 

Continuing 

dontinuing 

F68-311 

Directed  Energy  Concepts 

0 

0 

716 

611 

Continuing 

Continuing 

F68-3A2 

Laser  Weaponry  Technology 

(4,175)* 

3,000 

7,200 

6,600 

Continuing 

Continuing 

F68-343 

Charged  Particle  Beam  Technology 

(508)* 

600 

1,800 

1,800 

Continuing 

Continuing 

F68-344 

High  Power  Microwave  Technology 

(650)* 

570 

2,000 

1,700 

Continuing 

Continuing 

F68-345 

Pulsed  Power  Technology 

(2,000)* 

1,827 

3,200 

3,050 

Continuing 

Continuing 

»This  was 

a  new  program  element  for  FY  1982. 

Work  on  these  projects 

for  FY  1981 

was  funded 

under  other  elements. 

See  Comparison 

with  FY  19B2  Descriptive  Summary  for  details. 


(U)  BRIEF  UESCKIPTION  OF  ELEMENT  AND  MISSION  WEED 


Supports  advanced  technologies  and  systems  concepts  that  involve  the  projection  of  either  intense  electromagnetic  ener(iy 
or  charged  atomic/subatomic  particles  for  a  variety  of  military  applications  ( 

tracking/surveil  lance,  and  countermeasures  ” 

P.E.  62735N  is  a  separate  program  element  which  is  focused  to  demonstrate^ 

Supports  the  pulsed  power  and  component  technology  required  for  directed  energy  devices 

Revolutionary  capabilities  inherent  in  directed  energy  systems  in  terms  of  speed  of  light  delivery  of  energy,  high 

Anti-ship  missile  defense 


is  a  primary  candidate  for  early  application  of  directed  energy  technology 


►’rogram  Element:  6276BN  T'tle:  Oirected  Energy  Technology 

OoO  Mission  Area;  521  -  Electronic  and  Physical  Sciences  Budget  Activity;  1  -lectino logy  Base 

(i;)  BASIS  FOB  FY  1983  KDUE  REgUEST 

“  Increased  Navy  Research  and  Development  commitnent  to  high  risk/hiqh  payoff  programs  in  directed  energy  is  necessary  to 

realite  potentially  dramatic  advances  in  fleet  defense  capability  and  to  offer  a  viable  augmentation  to  conventional 
weaponry 

°  In  view  of  the  potential  of  directed  energy 

1  the  Department  of  Defense  has 

identified  directed  energy  technology  as  a  priority  Research  and  Development  area 

°  Develops  alternative  technologies  to  reach  a  decision  point  in  terms  of  trade-off  and  utility 

''  Pursues  advanced  technology  in:  high  energy  laser  devicesf* 

°  The  FY  1983  budget  represents  an  enhanced  effort  r* 

°  The  FY  1983  budget  reflects  an  increased  Navy  level  of  effort  The  Navy  program  Is  predicated 

on  positive  results  of  the  OARPA-funded  propagation  ewerimentT  ■■ 

°  The  FY  1983  budget  also  reflects  an  enhanced  program'  _ 

“  As  this  is  a  continuing  program,  the  above  funding' prof  He  includes  outyear  escalation  and  encompasses  all  work  or 

development  phases  now  planned  or  anticipated  through  FY  1984  only 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY  (Dollars  in  Thousands) 

“  Changes  in  the  funding  profile  shown  in  the  FY  1982  Descriptive  Summary  as  compared  to  this  Descriptive  Summary  are  as 
follows: 

”  The  Increase  in  FY  1981  of  Jl,233  results  from  increased  emphasis  in  the  Pulsed  Power  Technology  effort  and  refinement  of 
cost  estimates 

°  The  reduction  of  $6,176  in  FY  1982  results  from  a  Congressional  reduction  of  $5,993  and  adjustments  for  deescalation 

°  The  FY  1983  increase  reflects  the  decision  of  the  Navy  and  the  Defense  Resources  Board  to  increase  research,  development, 

test  and  evaluation  efforts  in  directed  energy  technologies 

°  FY  1982  reductions  result  in  the  Navy’”  “"Program  being  reduced  to  a  level  that  supports  in-house 

expertise  only  in  FY  1982  " 
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Program  Element:  62768N  Title:  Directed  Energy  Technology 

DoD  Mission  Area:  S2l  -  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 


(U)  FUNUINti  AS  REFLECTED  IH  THE  FT  1982  OESCBlPTiyE  SUMMAUr 


Total 


Project 

FT  1980 

FT  1981 

FT  1982 

FT  1983 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TTrra:  for  program  element 

— ?77no* 

— 57155* 

■■l'2,17S 

■■13,'46l 

Continuing 

Continuing 

F68-311 

Systems  Investigations  for  Directed  Energy  Weaponry  0 

0 

500 

650 

Continuing 

Continuing 

F68-342 

Laser  Weaponry  Technology 

3,200* 

3,000* 

4,875 

5,761 

Continuing 

Continuing 

F68-343 

Charged  Particle  Beam  Technology 

0 

500* 

2,500 

2,650 

Continuing 

Continuing 

F68-344 

High  Power  Microwave  Technology 

500* 

600* 

950 

1,000 

Continuing 

Continuing 

F68-345 

Pulsed  Power  and  Component  Technology 

1,000* 

2,000* 

3,348 

3,400 

Continuing 

Continuing 

*  This  is  a  new  program  element  in  FT  1982,  work  on  these  projects  for  FT  1980  and  FT  1981  was  funded  under  other  elements. 
(U)  OTHER  APPROPRIATIONS  FUNDS:  None. 


I.  *Progr<iin  Elenent;  62768N 

OoU  Mission  Area;  521  -  Electronics  and  Physical  Sciences 
(U)  DETAILEU  BACKGROUND  AND  OESCHIPTION 


title:  Directed  Energy  Technolog 
Budget  Activity :  1-  Technology 


°  Supports  and  is  supported  by  technologies  that  involve  the  projection  of , Intense  electromagnetic  energy  or  charged 
atomic/subatomic  particles  for  a  variety  of  military  applications  such  as  ^  trackir.g/surveillance, 

countermeasures,  and  comnunic.ations 

°  Continues  development  of  (  _ [lasers  «^1ch  are  expected  to  be  more  effective  than  their  continuous  wave 

counterparts  in  terms  of  propagation  and  damage  and  may  provide  a  second  generation  laser  for  the  SEA  LITE  program  in 
Program  Element  6273SN  ^  -  j- 

”  Although  less  mature  than  chemical  lasers,  advanced^  _ ^lasers  fer  accessibility/ 

_  not  available  to  chemical  lasers  with  applications  to  _ ,  communications,  and  surveillance  as 

wel  1  as  weapons 

°  (  Jin  directed  energy  with  expected 

L  Jdue  to  in-depth  energy  deposition 

°  Explores  the  propagation  theory,  damaqe  mechanisms,  beam  steering,  and  tracking  mechanisms  of  charged  particle  beams 

°  I 

Jwhich  can  exploit  this  technology 

“  All  directed  energy  weapons  require  large  amounts  of  power  over  short  tTiiie  periods;  projects  within  this  program  element 
provide  pulsed  power  supply  technology,  components,  and  application  studies  for  directed  energy  weapons  as  well  as  other 
applications 

°  Investigates  laser  cavities,  mirror  coatings,  beam  handling,  advanced  laser  notzles  and  adaptive  optics 

°  Investigates  Navy  requirements  of  directed  energy  weapons  for  space  and  other  long  range  applications 

•  Roman  numeral  I.  identifies  the  numbered  items  in  paragraphs  1.,  2.  and  3.  below  as  belonging  to  the  Program  Ele>»ent  PEUS,  e.g., 
1.1.1  refers  to  the  1st  iten  in  paragraph  1.  of  the  Program  Element  PEOS.  Similarly  a  Roman  numeral  11,  lit, ...etc.  will  used  in 
front  of  the  word  "Project"  on  the  first  page  of  each  Project  PEOS,  e.g.,  II. I. 1  refers  to  the  1st  Item  in  paragraph  1.  of  the  ist 
Project  PEU  for  this  Program  Element 


1.  ‘Program  Element:  62768N  Title:  Directed  Energy  Techno  I  oOiy 

DoO  Mission  Area:  S21  -  Electronics  and  Physical  Sciences  Budget  Activity:  1  -  lecnnoiogy  Base 

(U)  RELATED  ACTIVITIES 


The  Defense  Advanced  Research  Projects  Agency  sponsors  work  in  the  development  of  particle  beam  weapon  and  visible  free 

electron  laser  device  technology.  The  Defense  Advanced  Research  Projects  Agency  has  overall  management  responsibility  in 

ODD  for  the  National  Charged  Particle  Beam  Technology  Program  of  which  the  Navy  program  is  a  part 

The  Navy  SEA  LITE  program  is  conducting  a  lethality  demonstration  of  continuous  wave  chemical  lasers,  P.E,  62735N 

The  Office  of  Naval  Research  continues  to  fund  long-term  efforts  to  resolve  propagation  problems,  develops  technology 

for  compact  accelerators  for  particle  beam  application,  funds  free  electron  laser  research,  and  is  sponsoring  a  scaling 

demonstration  experiment  forexcimer  lasers 

All  000-directed  energy  programs  are  coordinated  and  reviewed  by  the  Directed  Energy  office  of  the  DUSDRE(RAAST) 


(U)  WORK  PERFORMED  Bf 


°  faAdemic  -  Old  Dominion  University,  Norfolk,  VA;  Lawrence  Livermore  Laboratory,  Livermore,  CA;  U.S.  Naval  Academy, 

Annapolis,  MO;  Texas  Tech  Universityi  Lubbock,  TX;  University  of  Texas,  Austin,  TX 
“  Industrial  -  Boeing.  Seattle,  WA;  E6S0,  Salem,  MA;  Physics  International,  Palo  Alto,  CA;  STD,  Pasadena,  CA;  TRW,  Inc., 
Uos  Angeles,  CA 

“  In-House  -  Los  Alamos  Scientific  Laboratory,  Los  Alamos,  NM;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Surface 

Weapons  Center,  White  Oak,  MD 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1R81  and  Prior  Accompl ishments 

Laser  Weaponry  Technology 

1.1  c 

'fabricated  for  scaling  to, 

1.2  The  _ 
demonstrated 

1.3  f  laser L 


I  A  gas  mixer  has  been 

_J  laser  at  TRW  has  demonstrated(^  _  high  efficiency  and  has 

has  been  observed  at  an  unusually  high  power  level£ 


J 
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I.  *P;-ogrdm  Element:  62768N  Title:  Directed  Energy  Technology 

OoD  Mission  Area:  521  -  Electronics  and  Physical  Sciences  liudget  Activity:  1  -  Technology  Base 

High  Power  Microwave  Radiation 

(U)  1.4  The  .magnetron  has  been  operated  witn  outpowers  f 

jd  code  for  analysis  has  been  written 

Pulsed  Power  and  Component  Technology 

1.5  In  prime  power,  a  un'gue  seven-part  combustor  test  chamber  for  a  propellant-driven  magneto  hydrodynamic  generator 
has  been  tested  and  combustor  products  characterized 

1.6  In  switching,  a  two-pulse  technique  has  been  implenented  to  determine  the  voltage  hold-off  recovery  of  a  gas  switch 
as  a  function  of  time 

1.7  In  energy  storage,  demonstrated  a  dielectric  recovery  time  for  water  greater  than  one  millisecond 

1.8  Demonstrated  breakdown  thresholds  at  180  kilowatts/cm  for  water  at  2.4  degrees  centigrade  at  10-100  hertz 

repetition  rotes  — 


2.  (U)  FY  1982  Program 

Laser  Weaponry  Technology 

2.1  Measure  the  beam  quality  for  the  TKwf 

2.2  Continue  construction  of  the  Boeingj 

2.3  Continue  development  of  the t_ 
coherence,  output  power,  and  efficiency. 

Charged  Particle  Beam  Technology 

2.4  C 

2.5  \ 


I  laser  and  measure  damage  effects  in  a  wind  tunnel 
laser 


)  laser  wi  th  work|^ 


j  and  improvement  of 


1.  'Proyrdin  Element:  6Z768N  Title:  Directed  Energy  Technology 

i)o3  Mission  Area:  bZl  -  Electronics  and  Physical  Sciences  Budget  Activity:  1  -  Tec nno logy  Base 

High  Power  Microwave  Technology 

2.6  In  col  laBoration  with  IKJO^ffort  at  General  Dynamics,  develop  a^ 

2.7  \ 

2.8  I  1 


.1 


Pulsed  Power  Technology 

2.10  In  prime  power,  initiate  development  of  a  solid  fuel,  liguid  oxidizer,  10  megawatt  magneto-hydrodynamic  generator 
and  assemble  the  combustor,  channel  and  coils 

2.11  In  energy  storage,  perform  experiments  on  water  breakdown  and  develop  a  rotary  flux  compressor  to  charge  a 
storage  capacitor  in  100  microseconds 

2.12  Complete  breakdown  and  recovery  work  on  repetitively  pulsed,  small  spark-gap  switches 

3.  (U)  FY  1983  and  FY  1984  Planned  Programs 

Performance  Evaluations  for  Directed  Energy  Devices 

3.1  Apply[_ 

3.2  Determine  and  compare  _ 

3.3  Evaluate  the  critical  technology  issues  * 

Laser  Weaponry  Technology 

3.4  Incorporate  results/  _ jinto 

capability  prediction^ 

3.5  Continue!  Idevice  development  and  initiate  work  in  mirrors,  windows  and  beam  jli rectors 

3.6  Complete  study  of'_  .laser _  Iwith  inputs  J<>nd  efficiency 

enhancement  by  contouring  the  wiggler  magnet  parameters 

3.7  Complete  initial  experimenUl  evaluation  of  feasibility  of  a  infrared  free  electron  laser  driven  by  a  linear 

accelerator  (LINAC)  with  a,  ' 

U. 
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1.  ‘Program  Element:  62768N  Title;  Directed  Energy  Technology 

DoD  Mission  Area:  521  -  Electronics  and  Physical  Sciences  Budget  Activity:  1  -  Technology  Base 

Charged  Particle  Beam  Technology 

3.8  Tlie  Navy  support  of  the  National  Charged  Particle  Technology  Beam  Program  will  establish! 


Transition  Category  6.1  accelerator  technology  starting  in  FY  1484 


High  Power  Microwave  Technolog 


3.10  Complete  development  of  a(  device  wth  pulse  length/ 

Assemble  a  facility  including  both j_  '  Perform  experi meits  on  air 

breakdown,  the  absorption  and  and  Mission  of  radiation  from  the  resulting  plasma  Jnd  the  transfer  of  energy  to 
nearby  materials  including  electromagnetic  sensing  systems  i 

3.11  Examine  the  technological  aspects  required  for  realization  of  aj  ^ 

Pulsed  Power  Technology 

3.12  In  prime  power  complete  the  prototype  10  megawatt  magneto-hydrodynamic  generator 

3.13  Investigate  the  use  of  an  electron  beam  for  rapid  repetitive  pulsing  of  a  high  pressure  opening  gas  switcii 
Changes  from  FY  1982  to  FY  1983 

3.14  The  FY  1982  budget  was  reduced  by  50  percent  due  to  Congressional  and  Navy  actions,  in  FY  1482,  ongoing  work  was 
incrementally  and  subcritical  ly  funded  and  neij  starts  were  deferred  to  FY  1483. 

3.15  The  FY  1983  budget  represents!  jeffort  in  pulsed  chemical  lasers  with  new  work  in  laser  optics, 

pointer/trackers  and  spectral  line  control^ 

3.16  The  FY  1983  budget  reflects'  Navy  level  of  effort  in  Charged  Particle  Beams.  The  Navy  program  is 

predicated  on  positive  results’of  the  DAKPA_funded  propagation  experiments 

3.17  The  FY  1983  budget  also  reflects'^^  program  in  high  power  microwaves 

4.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (U)  Milestones:  Not  applicable. 
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11.  >'''oje-t:  F68-342 

Frojran  Lljnentl  6276aN 

J'j3  'liisijn  Araa:  ^21-  Electronic  and  Physical  Sciences 


Title:  Laser  Weaponry  Technology 
Title:  Directed  Lner^  Technolo^ 
Budget  Activity:  1  -Technology  Base 


lU)  JLIAIlED  aACliaBUUND  AND  DESCRIPTION 
Continues  devel Jpnent f 


far  t  ie  SEA  LITE  prograin  in  Program  Element  627JbN 
Tne  oPjectives  pf  tie! 


Develpp  botn  Raman 


and  Compton  rei 


ime  free  electron  lasers  for  initial  applications 


to(_ 


/ 


; j ;  related  activities 

'  Tne  Office  of  Naval  Research  continues  to  fund  long-terai  efforts  to  resolve  propagation  problems  and  develop  technology 
for  compact  accelerators  for  particle  beam  and  free  electron  laser  applications 

'he  Office  of  Naval  Research  funds  free  electron  laser  research  on  Raman  scattering  and  funds  a  scaling  demonstration 
experiment  for  Excimer  Lasers 


,  j;  RORIE  PERFQRMEU  B» 


In-Hojse  -  Los  Alamos  Scientific  Laboratory,  Los  Alamos,  NM;  Naval  Research  Laboratory,  Washington,  O.C. 

Industrial  -  Aerospace  Corp.,  Los  Angeles,  CA;  Boeing  Aerospace  Corp.,  Seattle,  WA;  TRW,  Inc.,  Los  Angeles,  CA 

.u;  RROORAM  accomplishments  AND  FUTURE  PROGRAMS 

1.  (U)  Ff  1931  and  Prior  Accomplishments 

1.1  I 

1.2  The^  I  laser  at  TRW  has  demonstratedL  ^efficiency  and  has  demonstrated 

(  ■  ,  -  L_ 

1.3  Measjrements  taken  / 
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11.  Project;  F68-342 
Progra.n  Element^  62768N 

DoO  Mission  Area:  $21-  Electronic  and  Pnysical  Sciences 


Title:  Laser  Weaponry  Technoloay 
Title:  Directed  Energy  Technology 
Budget  Activity;  I  -Technology  Base 


1.4  r  ^laser  output  power £_  "'has  been  observed  at  an  unusually  high  power  level  of 

^  and  an  efficiency  ofi  jwhich|^  ^larger  than  efficiencies  achieved  in  previous  free 

electron  laser  experiments  ^ 

1.5  The  output  power  from  a  Raman  free  electron  laser  agrees  with  recently  developed  theories  of  operation  in  a 
constant  axial  magnetic  field 


i 


2.  (0)  FY  1982  Program 


2.1  Measure  the  beam  quality  for  the  TRW*^  'laser  and  measurej^_ 

2.2  Compfete  construction  of  the  Boeingi_  '  laser  and  cold-flow  test  the  fuel  feed  syst 

flow  uniformity 

2.3  Take  measurements  t_ 

2.4  Initiate  program  to  develop  high  reflectance  coatings  for  pulsed  chemical  laser  optics 

2.5  Investigate  methods  of  spectral  control  for  pulsed  chemical  lasers  for  improved  propagation  characteristics 

2.6  Initiate  studies  | 


laser  and  cold-flow  test  the  fuel  feed  systan  and 


2.7  Continue  development  of  thel 
coherence,  output  power  and  ^ficiency 

2.8  Complete  the  design  and  fabrication  of  theL_ 
Laboratory's  linear  accelerator  (LINAC) 


laser  with  work  on  distributed  feedback  and  improvement  of 
laser  to  be  driven  by  the  Naval  Research 


3.  (0)  FY  1983  and  FT  1984  Planned  Programs 

3.1  Incorporate  results  from  the  first/  .tests  lasers^  _ ,  into 

capability  predictions  . 

3.2  Continue;  I  laser  device  development  at  high  powers  and  show  scalability 

3.3  Continue  I  I  laser  optics  with  development  of  appropriate  windows 

3.4  Initiate  program  for  a  safe  storeable  source!  for  J lasers 

3.5  Continue  pointer-tracker  development  for/  _)  lasers 

3.6  Complete  study  of  efficiency  enhancement  oy  utilizing  a  tapered  wigqler  field  in  a  Raman  reoimel  laser 

3.7  Complete  study  of  the  Raraanf  I'lser  with  input/  ..  _ 

3.8  Complete  efficiency  enhancement  study  of  '  '  laser  w1 th  uni  form  and  non-uniform  wiggler 

fields 


11.  Project:  F68-342  Title:  laser  Weaponry  Technology 

PrujrdTi  lleinentl  6276SH  Title:  Directed  tner^  fechnolo^ 

■JoD  Mission  Area;  S21-  Electronic  and  Physical  Sciences  Budget  Activity:  1  -  lectinotogy  Base 

3.9  Initiate  study  investigating  the  feasibility  of  a  ^  ^laser 

T.IO  Complete  initial  experimental  evaluation  of  feasibility  of  an  infrared  free  electron  laser  driven  b^  ,a  linear 
acceler-tor  (LINAC)  with  ai  j 

Comparison  with  FY  1982  Program: 

3.U  Ihe  FY  1982  budget  was  reduced  by  50  percent  due  to  Congressional  and  Navy  actions.  In  FY  1982,  ongoing  work  was 
incrementally  and  subcritical ly  funded  and  new  starts  were  deferred  to  FY  1983 
3.12  The  FY  1983  budget  represents 


4,  (J)  Program  to  Completion:  This  is  a  continuing  program. 

5.  (0)  Milestones:  Not  applicable. 

b.  i'J)  Resources  (Dollars  in  Thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No •  Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

F68-342  (laser  Vk-aponry  Technology 

4,175 

3.0OO 

7,20o 

6,600 

Continuing 

Continuing 

FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  63202N  Title:  Avionics 

DoD  Mission  Area:  551  -  Electronic  and  Physical  Sciences  (ATP)  Budget  Activity:  2_-  Advanced  Technology  Development 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 

Pro  lect 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

3,314 

3,745 

3.822 

10,342 

Continuing 

Continuing 

W0525 

Adv  Technology  Demonstration  Laser  Gyro 

3,314 

2,499 

2,658 

5,167 

Continuing 

Continuing 

W0577 

Adv  Aircraft  Electrical  System 

0 

0 

0 

0 

Cont inuing 

Continuing 

W0597 

Adv  Integrated  Display  System 

0 

1,246 

1,164 

2,247 

Continuing 

Continuing 

W1400 

JTIDS  Weapon  Control  System 

0 

0 

0 

2,928 

14,584 

17,512 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Advanced  avionic  systems  are  developed  under  this  program  element  with  the 
primary  objective  of  upgrading  combat  effectiveness  at  minimum  cost.  The  current  and  planned  projects  are  those  addressing  the 
most  critical  needs  with  optimum  exploitation  of  the  opportunities  afforded  by  maturing  technology. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  W0525  Adv  Technology  Demonstration  Laser  Gyro  Project  -  Continue  design  and  fabrication  of 
Integra ted /redundant  sensor  assembly  for  Inertial  navigation  and  flight  control.  Develop  high  accuracy  laser  gyro  design. 
W0597.  Advanced  Integrated  Display  System  Project  -Continue  technology  developments  leading  to  fabrication  and  specification  of 
representative  advanced  aircraft  cockpit  displays.  As  this  Is  a  continuing  program,  the  above  funding  profile  includes  outyear 
escalation  and  encompasses  all  work  or  development  phases  now  planned  or  anticipated  through  FY  1986  only. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thousands)  The  changes  between  the  funding  profile  shown  In  the  FY 
1982  Descriptive  Summary  and  that  8ho«m  in  this  Descriptive  Sufaaary  are  as  follows:  A  reduction  of  -886  in  FY  1981  resultv  from 
restructuring  of  the  Advanced  Technology  Demonstration  Laser  Gyro  project  due  to  decreased  allocation  of  funds.  A  decrease  of 
-3,197  In  FY  1982  results  from  Navy  Budget  reductions  In  the  Advanced  Technology  Penostration  Laser  Gyro  project  (-2,071),  tite 
Mvanced  Aircraft  Electrical  System  project  (-IfllG),  and  the  Advanced  Integrated  Display  System  project  (-16).  A  decrease  of 
-3,937  In  FY  1983  results  from  additional  Navy  Budget  reductions  In  the  Advanced  Technology  Demonstration  Laser  Gyro  project 
(-2,360),  the  Advanced  Aircraft  Electrical  System  project  (-2,228),  and  the  Advanced  Integrated  Display  System  project  (-1,369). 
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Program  Element:  63202N 

DoO  Mission  Area:  551  -  Electronic  and  Pfiysical  Sciences  (ATQ) 
(U)  FUNDING  AS  REFLECTED  IN  THK  PY  1982  UESCKXPTIVE  SUMMARY: 


Project  FTf  1980 

Noo  Title  Actual 


TOTAL  FOR  PROGRAM  ELEMENT  ll»b60 
WU525  Adv  Technology  Demonstration  Laser  Gyro  8,237 
WU577  Adv  Aircraft  Electrical  System  2,)23 
W0597  Adv  Integrated  Display  System  1,500 


(U)  OTHER  APPROPRIATIONS  FUNDS:  None 


Title:  Avionics 

Budget  Activity:  2  -  Advanced  Technology  Development 


FY  1981 
Estimate 

FY  1982 
Estimate 

FY  1983 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

4,200 

6,942 

9,759 

Continuing 

Continuing 

4,200 

4,570 

4,998 

Continuing 

Continuing 

U 

1,110 

2,228 

Continuing 

Continuing 

0 

1,262 

2,533 

Continuing 

Continuing 
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Program  Element:  63202N  Title:  AvtonicB 

DoD  Mission  Area:  551  Electronic  and  Physical  Sciences  (ATP)  Budget  Activity:  2  »  Advanced  Technology  Developaent 

(U)  DETAILED  BACKGROUND  AHi)  DESCRIPTION;  The  Advanced  Technology  Demonstration  Laser  Gyro  program  is  using  new  Inertial  sensor 
capabilities  to  develop  a  low-cost  series  of  standardized  systems  for  a  broad  base  of  navigation  and  strike  avionics  applications* 
The  development  program  has  two  primary  thrusts:  1)  gyro  cost  reduction  technology  and  reliability  demonstration,  and  2)  quick 
reaction  (rapid  warmup  and  alignment)  navigation/guidance  system  denM^nstratlon.  The  Advanced  Integrated  Display  System  project  Is 
developing  advanced  cockpit  instrumentation  systems  with  versatile  multifunction  controls  and  information  displays  to  provide  a 
state-of-the-art  cockpit  environment  In  future  Navy  aircraft  and  In  current  aircraft  which  will  undergo  the  Service  Life  Extension 
Program  or  Conversion  in  Lieu  of  Procurement  (such  as  F-14^  S-3,  etc*)*  The  Weapon  Control  System  project  will  develop,  integrate 
and  demonstrate  an  advanced  expendable  terminal  to  provide  for  weapon  control,  guidance  and  targeting  of  missiles*  it  will 
exploit  the  capabilities  of  the  Joint  Tactical  Information  Distribution  System  program  technology* 

(U)  RELATED  ACTIVITIES:  Advanced  Technology  Demonstration  Laser  Gyro  -  Related  exploratory  development  work  is  being  performed 
under  Program  Element  62721N,  Command  and  Control  Technology,  and  Program  Element  62204F,  Aerospace  Avionics*  Coordination  Is 
maintained  with  related  guidance  developments  under  the  Medium  Range  Alr-to-Surface  Missile  program*  Advanced  Integrated  Display 
System  -  Related  to  USAF  Advanced  Development  program,  Digital  Avionics  Information  System*  Weapon  Control  System  -  Related  to 
the  Joint  Tactical  Information  Distribution  System  program  under  P*E*  25604N* 

(U)  WORK  PERFORMED  BY:  Advanced  Technology  Demonstration  Laser  Gyro,  In  House:  Naval  Weapons  Center,  China  Lake,  CA;  Naval  Air 
Development  Center,  Warminster,  PA;  and  Naval  Avionics  Center ,  Indianapolis,  IN.  Contractors:  Honeywell,  Inc.,  Minneapolis,  MN: 
Litton  Industries,  Woodland  Hills,  CA  and  McDonnell-Oouglas  Corporation,  St*  Louis,  MO*  Advanced  Integrated  Display  System 
In  House:  Naval  Air  Development  Center,  Warminster,  PA  (Lead  Laboratory);  Naval  Air  Test  Center,  Patuxent  River,  MD. 
Contractors:  Ceneral  Electric  Aircraft  Equipment  Division,  Utica,  NY;  Hughes  Aircraft  Co.,  Aerospace  Group,  Culver  City,  CA; 
Intermetrlcs  Corporation,  Cambridge,  MA*  Weapon  Control  System  In-House:  Naval  Weapons  Center,  China  Lake,  CA.  Contractors; 
IBM,  Owega,  NY* 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  19bl  and  Prior  Accomplishments: 

(U)  Advanced  Technology  Demonstration  Laser  Gyro  -  Program  was  started  in  FY  1976.  Low-cost,  hlgh-reliabillty  gyros  have  been 
designed  and  developmental  models  have  been  fabricated  for  both  aircraft  navigation  and  missile  guidance  performance  domains* 
Developmental  Laser  gyro  navigation  systems  were  sucessfully  evaluated  In  A-7,  F-14,  C-141  and  P-3  testbed  aircraft*  During  FY 
1981,  the  alternate  source  program  contract  wis  awarded  for  Phase  II  (produclbillty  developments);  proposals  were  evaluated  for 
design  and  fabrication  of  the  Integrated  Inertial  Sensor  Assembly  for  flight  control  and  navigation* 
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Program  Element:  63202N  Title:  Avionics 

DoD  Mission  Area:  551  ~  Electronic  and  Physical  Sciences  (ATD)  Budget  Activity:  2  *  Advanced  Technology  Development 

(U)  Advanced  Integrated  Display  System  -  Applies  atate^f*ehe-art  avionics  to  the  man-oachlne  Interface  in  the  aircraft  cockpit. 
It  utilizes  multifunction  displays  and  an  all-Jlgltal  system  along  with  multiplexing  and  programmable  electronics  for  the 
following  Improvements  over  current  cockpit  systems:  (1)  flexibility  (easy  Initial  integration  and  easy  modification);  (2)  50Z 
reduction  in  spare  parts;  (3)  eliminates  80t  of  cockpit  wiring;  (4)  reduces  weight  by  25t  and  (5)  maximizes  pilots  capability  by 
Integrating  engine,  navigation,  communication,  weapon  system,  and  flight  parameters  Into  an  easily  assimilated  visual  Heads  Up 
Display  which  enables  the  pilot  to  simultaneously  look  outside  the  cockpit.  The  Advanced  Development  Model  system  desijn  has  been 
completed.  Preliminary  specifications  are  complete.  Hardware  fabrication  and  software  design  have  been  initiated.  Initiate 
development  of  final  hardware  specification.  Initiate  integration  of  engine,  navigation,  communication,  weapon  system,  and  flight 
parameters  into  the  Heads  Up  Display  and/or  other  visual  displays. 

2.  (U)  FY  1982  Program: 

(U)  Advanced  Technology  Demonstration  taster  Cyro  -  Complete  produciblllty  program  for  Honeywell  gyro.  Continue  development  of 
at*sea  alignment  software.  Continue  design  and  fabrication  of  system  applying  laser  gyro  strapdown  technology  to  integrated 
redundant  sensor  assembly  for  navigation,  flight  control  and  fire  control  (Integrated  Inertial  Sensor  Assembly).  Begin  Phase  II 
of  alternative  source  developments. 

<U)  Advanced  Integrated  Dlsplsfy  System  -  Complete  final  hardware  specification  development.  Complete  coding  and  debugging  of 
laboratory  simulation  software.  Continue  hardware  Integration.  Continue  system  integration. 

3.  (U)  FY  1983  Planned  Program: 

(U)  Advanced  Technology  Demonstration  Laser  Cyro  -  Perform  at'-sea  alignment  software  demonstration.  Delivery  of  Advanced 
DeveTopm^t  Model  Integrated  Inertial  Sensor  Assembly.  Continue  development  of  high  accuracy  laser  gyro  developmental  models. 

(U)  Advanced  Integrated  Display  System  -  Continue  system  integration  and  evaluation. 

4.  (U)  FY  1984  Planned  Program: 

(U)  Advanced  Technology  Laser  Gyro  -  Continue  development  and  laboratory  test  of  Integrated  Inertial  Sensor  Assembly.  Begin 
integration  Into  testbed  aircraft.  Evaluate  high  accuracy  laser  gyros  In  strapdown  system  configurations  for  Cruise  Missiles  and 
tactical  aircraft. 
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Program  Element:  632Q2N  Title;  Avionics 

DoD  Mission  Area:  551  -  Electronic  and  Physical  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

(U)  Advanced  Integrated  Display  System  -  Initiate  systems  applications  stage  of  program.  Initiate  final  software  specifications. 
Continue  laboratory  evaluations. 

(U)  Weapon  Control  System  ■*  Award  contracts  for  Advanced  Development  Model  hardware/software  based  on  results  of  prior  exploratory 
development  work. 

5.  (U)  Program  to  Completion; 

(U)  Advanced  Technology  Demonstration  Laser  Gyro  -  Complete  flight  test  and  evaluation  of  Integrated  Inertial  Sensor  Assembly 
model.  Develop  high  performance,  quick  reaction  acceler<MBeter8.  Perform  laboratory  and  flight  test  evaluations  of  missile 
guidance  and  aircraft  navigation  systems  new  lo%r-co8C  gyros.  Analyze  test  results  at  the  gyro  and  system  levels  and  perform 
redeslgn/retest  as  needed.  Complete  high  accuracy  gyro  program  and  integrate  results  into  planning  for  subsequent  Engineering 
Development  programs.  Develop  modular  laser  gyro  sensors  and  high  accuracy  strapdown  Inertial  systems  to  satisfy  the  majority  of 
military  inertial  requirements.  This  is  a  continuing  program. 

<U)  Advanced  Integrated  Display  System  -  Continue  systems  applications  and  publish  final  software  specifications.  Apply  flat 
panel  and  color  display  technology  to  display  system  design. 

(U)  Weapon  Control  System  -  Complete  system  fabrication,  delivery  and  testbed  installation.  Perform  flight  test  and  evaluation. 
Transition  to  Engineering  Development  phase. 
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6.  (U)  Milestone:  Not  applicable. 


PY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  63207N  Title:  Environmental  Appllcationa 

DoD  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATD)  Budget  Actlvit 2  -  Advanced  Technolo^  Development 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 


Project 

No. 

Title 

FY  1981 
Actual 

V«)512 

TOTAL  FOR  PROGRAM  ELEMENT 

Tactical  Environmental  Support  System 

4,654 

1,168 

W0513 

Automated  Environmental  Prediction  System 

1,180 

W0514 

Meteorological  Measuring  System 

643 

W0527 

Renote  Ocean-Surface  Measuring  System 

1,543 

X0948 

Precise  Tine  and  Time  Interval 

120 

S1586 

Future  Integrated  Navigation  System 

0 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

4,684 

7,094 

9,616 

Continuing 

Continuing 

942 

2,353 

1,693 

Continuing 

Continuing 

1,319 

1,616 

2,364 

Continuing 

Continuing 

1,071 

1,134 

2,495 

Continuing 

Continuing 

1,240 

1,684 

2,370 

Continuing 

Continuing 

112 

258 

276 

Continuing 

Conti nul ng 

0 

49 

418 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  HEED:  The  element  consists  of  four  related  projects  »ihlch  provide  environmental 
support  for  global  naval  operations;  l«e.,  assessment  and  exploitation  of  environmental  effects  on  weapon  systems*  emerging 
environmental  data  collection  technology*  and  remote  sensing  of  the  ocean/atmosphere  environment*  A  fifth  project »  Precise  Time 
and  Time  Interval*  will  upgrade  the  Department  of  Defense  time  standard  operated  by  the  Naval  Observatory  to  the  accuracy  required 
by  modern  communications  and  weapon  systems*  The  sixth  project*  Future  Integrated  Navigation  Systems*  will  upgrade  and  integrate 
conventional  navigation  systems* 


(U)  BASIS  FOR  FY  1963  RDT4E  REQUEST;  W0512,  Tactical  Environmental  Support  System:  Continue  shipboard  evaluation  of  interim 
Integrated  Refractive  Effects  Prediction  Systems*  a  subsystem  of  the  Tactical  Environmental  Support  System.  Continue  development 
of  the  Tactical  Environmental  Support  System  prototype*  Increase  of  $1,411  thousand  over  FY  19B2  is  the  result  of  restoral  of 
constrained  FY  1982  funding  levels.  V0513*  Automated  Environmental  Prediction  System:  Continue  development  of  a  computerised 
global  atmospheric  and  oceanographic  prediction  capability*  Increase  of  $297  thousand  over  FY  1982  is  for  model  output  statistics 
and  regional  oceanographic  modeling  efforts*  W0S14*  Meteorological  Measuring  System:  Conduct  operational  test  and  evaluation  of 
airborne  and  shipboard  environmental  sensors,  and  mlcroprocessor^riven  terminals  for  conunlcatlon*  storage  and  display  of 
environmental  products*  Increase  of  $63  thousand  over  FY  1982  results  from  Inflation*  VOS27*  Remote  Ocean'-Surface  Measuring 
System:  Develop  technology  options  for  satellite  techniques  for  measuring  oceanographic  and  marine  boundary  Layer  parameters  from 
satellites  and  associated  data  processing*  Increase  of  $444  thousand  over  FY  1982  Is  to  prepare  for  handling  of  GEOSAT  data  prior 
to  launch  in  early  FY  1984.  X0948,  Precise  Time  and  Time  Interval:  Improve  flexlbllty  of  data  handled  In  an  au^^omatlc  sK>de  and 
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Program  Element:  63207N  Title:  Environmental  Applications 

DoD  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Etevelopment 

Increase  the  accuracy  of  the  present  Naval  Observator  •  hydrogen  maser  clock.  Increase  of  $146  over  FY  1982  is  for  purchase  of 
super  conducting  cavity  oscillator.  Si586,  Future  Integrated  Navigation  System:  Begin  design  and  system  specification  for 
modernization  of  conventional  shipboard  navigational  system.  As  this  Is  a  continuing  program,  the  above  funding  profile  includes 
outyear  escalation  and  encompasses  all  work  or  development  phases  now  planned  or  anticipated  through  FY  1984  only. 

(J)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  in  Thousands)  The  changes  between  the  funding  profile  shown  In  the  FY 
1962  Descriptive  Summary  and  that  shown  In  this  Descriptive  Sucnary  are  as  follows:  The  decrease  of  1,350  in  FY  1981  results  from 
Navy  Budget  adjustments  to  Project  W0512,  Tactical  Environmental  Support  System  (-150);  addition  of  100  to  Project  W0514  to 
investigate  Improved  methods  of  measuring  wind  aboard  aircraft  carriers;  addition  of  301  to  Project  W0527  for  additional  work  to 
determine  how  weather  prediction  by  numerical  models  is  improved  by  additional  satellite  data  over  the  oceans;  cancellation  of 
Project  W1399  (-1,601).  No  changes  In  the  FY  1982  funding  amounts.  The  FY  1983  funding  To  Be  Determined  in  the  FY  1982 
Descriptive  Sunary  is  now  estimated  to  be  funded  at  7,094. 


*622  will  be  reprogrammed  from  Project  W0514  to  Project  W0512  to  support  accelerated  engineering  development. 
(U)  OTHER  APPROPRIATIONS  FUNDS:  Not  Applicable. 


Program  Plpment:  6320^  Tltl«:  Environmental  Aj>pIlcations 

DoD  Mission  Area;  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity;  2^ -  Advanced  Technology  Development 

(U)  DETAILED  DESCRIPTION:  The  Program  Element  consists  of  four  related  projects  Involving  environmental  data 
acquisition,  analysis  and  prediction  of  the  ocean/ atmosphere  environment,  and  the  prediction  of  weapon  system  performance 
variation  due  to  changes  in  the  environment,  one  project  to  Increase  the  accuracy  of  the  Department  of  Defense  time  standard;  and 
one  project  to  improve  conventional  navigation  systems.  W05I2,  Tactical  Environmental  Support  System;  Develop  an  automated 
shipboard  system  to  predict  the  Influence  of  the  environment  on  the  performance  of  shipboard  weapon  and  sensor  systems.  Provide 
Comand  and  Control  with  environmental  tactical  decision  aids  to  select  the  most  effective  weapon/sensor  system  deployment 
methods.  V0513,  Automated  Environmental  Prediction  System:  Develop  a  shorebased  automated  numerical  system  which  will  provide 
accurate  global  environmental  predictions  to  Navy  operating  forces.  The  area  of  Interest  extends  from  the  operational  depths  of 
the  ocean  to  the  upper  limits  of  the  atmosphere.  Emphasis  In  this  project  Is  on  the  development  of  computerized  global 
oceanographic  and  atmospheric  prediction  models  for  accurate  forecasts  anywhere  In  the  world.  U0514,  Meteorological  Measuring 
Syie'-em:  Develop  airborne  and  shlpborne  sensors  to  measure  varfabtllty  In  the  local  environment.  These  environmental  parameters 
are  needed  to  predict  environmental  effects  on  weapon  system  performance  in  support  of  the  task  force  coianander.  Included  Is  the 
development  of  a  system  for  displaylng/storlng  and  communicating  environmental  Information  and  weapon  systems  performance  indices. 
W0527,  Remote  Ocean>Surface  Measuring  System:  Satellite  sensor  technology  Is  being  evaluated  for  measuring  marine  boundary  layer 
characteristics  from  space  under  all  weather  conditions  to  support  Anti-Submarine  Warfare,  amphibious  landings,  opposed  transit 
operations  and  other  surface  and  airborne  naval  operations.  The  additional  quantity  of  data  available  from  satellites  is  urgently 
needed  to  supplement  current  observations  which  are  sparse  and  confined  primarily  to  shipping  lanes.  Present  operational  sensors 
either  lack  the  ability  to  see  through  clouds  and/or  have  inadequate  resolution.  X0948,  Precise  Tlme/Tlme  Interval:  Provides  a 
worldwide  Department  of  Defense  tine  standard  to  meet  the  increasingly  precise  time  requirements  of  advanced  comunlcatlons, 
weapons  and  navigation  systems.  81586,  Future  Integrated  Navigation  System:  Provides  upgrades  to  navigation  systems  aboard  ships 
and  aircraft. 

(U)  T^LATEI^ACTIVITIES:  Program  Element  35160N,  Defense  Meteorological  Satellite  Program,  Project  V0524,  Defense  Meteorological 
Satellite  Program  -  ?iavy  Support.  Program  Element  351UN,  Weather  Service,  Project  W0523,  Satellite  Data  Processing  System. 
Program  Element  64218N,  Environmental  Systems,  Project  U0532t  &ivironmental  Equipment  Support.  Program  Element  62759N,  Ocean  and 
Atmospheric  Support  Technology.  Program  Element  61153N,  Defense  Research  Sciences. 

(U)  WORK  PERFORMED  BY:  In-House :  Naval  Ocea  Systems  Center,  San  Diego,  CA;  Naval  Oceanographic  Office,  Bay  St.  Louis,  MS;  Naval 
Envl ronnental  Prediction  Research  Facility,  ^onterey,  CA;  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Ocean  Research  and 
Development  Activity,  Bav  St.  Louis,  MS;  Fleet  Numerical  Oceanography  Center,  Monterey.  CA;  Naval  Research  Laboratory, 
Washington,  DC;  Naval  Observatory,  Washington,  DC;  Contractors:  None. 
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Prograti  Element:  63207N 

DoD  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATD) 

(U)  PROGRAM  ACCOMPLISKHENTS  AWP  FUTURE  PROGRAMS: 

!•  (U)  FY  1981  and  Prior  Accomplishments:  W0512,  Tactical  Envlronoental  Support  System:  Tested  Interim  Integrated  Refractive 

Effects  Prediction  System  aboard  aircraft  carriers.  Completed  Tactical  Operational  Requirement  and  developed  systems  analysis/ 
rationale  for  the  Tactical  Environmental  Support  System  advanced  development  model  software  and  hardware.  tf05t3,  Automated 
Environmental  Prediction  System:  Commenced  operational  evaluation  of  the  global  atmospheric  prediction  system.  Completed  devel¬ 

opment  of  the  regional  atmospheric  prediction  system  and  prepared  for  system  evaluation.  Continued  evaluation  of  the  nested 
tropical  cyclone  model.  Continued  development  of  a  polar  Ice  forecast  model.  Continued  testing  of  a  mixed-layer  ocean  prediction 
model  and  prepared  a  development  plan  for  the  model  output  statistics  program.  U0514^  Meteorological  Measuring  System:  Started 
production  of  the  E-2  Airborne  Microwave  Refractometer.  Completed  the  P-3/S-3  Dropsonde  technical  evaluation  .  Completed 
advanced  development  of  the  Mlnl-ref ractlonaonde  Incorporating  wind  measurement.  Completed  and  demonstrated  the  firmware  package 
for  the  Naval  Environmental  Display  Station  lA/lR  prototype  operating  system.  W0527,  Remote  Ocean-Surface  Measuring  System: 
Investigated  cost  effective  systems  for  providing  remotely  sensed  oceanographic  data  to  Include  sensor,  satellite  and  ground 
processing  options.  Completed  the  alternative  concepts  for  joint  National  Aeronautics  and  Space  Admlnlstratlon/Natlonal  Oceanic 
and  Atmospheric  Adminlatratlon/Department  of  Defense  oceanographic  satellite  program.  X0S48,  Precise  Time  and  Time  Interval: 
Initiated  upgrade  to  the  Naval  Observatory^s  Data  Acquisition  System  hardware.  The  data  Acquisition  System  monitors  and  consoli¬ 
dates  20  Cesium  beam  standards  ^dilch  comprise  the  Master  Clock  System.  W1399,  National  Oceanic  Satellite  System:  Cancelled 

during  development  of  the  FY  1981  supplemental  budget. 

2'  (1^)  ^  1982  Program:  W0512,  Tactical  Environmental  Support  System:  Continue  evaluation  of  the  Interim  Integrated  Refractive 

effects  Prediction  System.  Continue  advanced  development  model  development.  Procure  advanced  development  model  hardware, 
Including  central  processing  unit  disk,  display,  and  hard  copy  devices.  Initiate  development  of  executive  and  support  software. 
W0513,  Automated  Environmental  Prediction  System:  Complete  operational  evaluation  of  the  global  atmosphere  prediction  system. 

Conduct  evaluation  of  the  regional  and  local  atmospheric  prediction  systems.  Complete  operational  evaluation  of  the  tropical 
cyclone  model.  Conduct  operational  evaluation  of  the  mixed-layer  ocean  prediction  model.  Conduct  technical  evaluation  of  the 
polar  Ice  forecast  subsystem.  W0514,  Meteorological  Measuring  System:  Begin  engineering  development  of  the  mlnlsonde.  Complete 
the  Naval  Environmental  Display  Station  Improved  Operating  System  development.  Investigate  alternative  solutions  to  deficiencies 
in  the  Naval  Environmental  Display  Scatlon-lA/lR  and  its  appllcstlons  software.  W0527,  Remote  Ocean  Measuring  System:  Develop 

algorithms  and  software  to  process  GEOSAT  altimeter  data  Into  oceanographic  parameters  at  Fleet  Numerical  Oceanography  Center. 
X0948,  Precise  Time  and  Time  Interval:  Continue  development  of  Data  Acquisition  System  software  to  accept  and  process  larger 
quantities  of  ^  ta.  Provide  environmentally  controlled  vaults  for  Department  of  Defense  time  standard. 

FY  1983  Planned  Program:  W0512,  Tactical  Environmental  Support  System:  Complete  Advanced  Development  Model  Integration  and 
demonstration.  W0513,  Automated  Environmental  Prediction  System:  Complete  operational  evaluation  of  the  global  prediction  model 
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Title:  Environmental  Applications 

Budget  Activity:  2  -  Advanced  Technology  Development 


I 


Progr-itn  Elernent: 
Dol)  Mission  Area: 


Lnvironmentai  and  Life  Sciences  (AFP) 


title:  Environmental  Applications 
budget  Activity:  2  -  Advanced  Technolog 


Development 


and  evaluation  of  the  local  (l-O)  model  and  develop  and  evaluate  the  regional  atmospheric  prediction  system.  Complete  evaluation 
of  the  mixed-layer  ocean  prediction  model.  Conduct  operational  evaluation  of  the  Northern  Hemisphere  polar  ice  prediction  model 
and  commence  evaluation  of  the  Southern  Hemisphere  model*  W0S14,  Meteorological  Measuring  System:  Continue  with  Implementation 
of  the  Naval  Environmental  Display  Station  lA/lR  plans.  Design,  fabricate  and  test  the  ralnisonde  system  prototype.  WU327,  Remote 
Ocean-Surface  Measuring  System:  Continue  development  of  sotivare  to  process  GEOSAT  data.  Test  and  evalviate  techniques  using 
various  satellite  sensors  for  obtaining  wind  data  and  sea  surface  temperature.  X094d,  Precise  Time  and  Time  Interval:  Develop 
software  to  Integrate  regional  time  scales  Into  one  system  based  on  improved  Naval  observatory  time  scales.  $1386,  Future 
Integrated  Navigation  System:  Commence  project  planning  and  system  definition. 

(U)  FY  1934  Planned  Program:  WUSli,  Tactical  Environmental  Support  System:  Initiate  hardware/software  integration  and  proto¬ 
type  test  and  evaluation.  W0513,  Automated  Environmental  Prediction  System:  Incorporate  stratospheric-tropospheric  interactions 
into  Che  global  atmospheric  prediction  system.  Commence  evaluation  of  regional  dynamic  ocean  models,  l.e.  Mediterranean,  Indian 
Ocean,  etc*  Commence  development  of  regional  Ice  forecast  models,  e.g.  Bering  Sea.  Commence  development  extending  the  one- 
diuiensional  local  scale  meteorology  model  to  three-dimensional  cepabillcies.  Wl)314,  Meteorological  Measuring  System:  Obtain 
Approval  for  Service  Use  for  the  mlnisonde.  Undertake  advanced  development  of  a  laser  atmospheric  profiler.  Undertake  advanced 
development  of  a  shipboard  meteorological/oceanographic  measuring  system.  W0327,  Remote  Ocean-Surface  Measuring  System:  cojmence 
fleet  utilization  and  evaluation  of  oeanographlc  data  from  satelllce  altimetry  data.  Continue  testing  of  techniques  for  obtaining 
wind  data  from  geostationary  and  Defense  Meteorological  Satellite  Program  satellites.  X0948,  Precise  Time  and  Time  Interval: 
Commence  integration  of  superconducting  cavity  oscillator  into  Che  Naval  Observatory  master  clock  system.  Sl:)86,  Future  Inte¬ 
grated  Navigation  System:  Continue  system  design  and  prototype  development* 


b.  (U)  Program  to  Completion:  This  is  a  continuing  program. 
6.  (U)  Milestones:  Not  applicable. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  El*»tnent:  6321  ON  Title:  Advanced  Aircraft  Propulsion  Systems 

DoD  Mission  Aroa :  553  ~  Engineering  Technology  (ATP)  Budget  Activity:  2  - _Advanced  Technology  Development 

(Lf)  RESOURCES  {PROJECT  LISTING):  (Dollars  In  Thousands) 

Project  FY  1981  FY  1982  FY  1983  FY  1984 

No.  Title  Actual  Estimate  Estimate  Estimate 


TOTAL  FOR  PROGRAM  ELEMENT 

14,504 

8,990 

10,113 

10,182 

Continuing 

Cont Inuing 

WO  5  80 

Joint  Technology  Demonstrator  Engine 

9,419 

6,033 

5,364 

6,309 

Continuing 

Cont Inuing 

WO  582 

Propulsion  Component  Technology 

5,085 

2,167 

1,538 

2,076 

Continuing 

Cont inuing 

W1548 

Multiple  Application  Core  Engine 

0 

790 

1 ,021 

1,006 

328,448 

331,265 

W1631 

*  Increased  Capacity  APU 

0 

0 

2,190 

791 

2,800 

5,781 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  element  contains  a  joint  Air  Force/Navy  proiect  that  enhances  the 
services'  propulsion  capability  through  advanced  technology  demonstrator  engines  which  provide  a  realistic  integrated  performance 
and  structural  assessment  of  advanced  components,  applicable  to  broad  classes  of  future  aircraft  systems,  as  well  as  a  project  by 
which  advanced  components  applicable  to  Navy  needs  are  developed.  It  also  contains  a  Joint  Air  Force/Navy  program  for  the  design 
and  fabrication  of  early  prototype  version^  of  the  next  generation  of  large,  high-thrust  engines,  using,  as  far  as  possible,  a 
common,  multiple  application  engine  core.  The  fourth  project  provides  for  development  of  a  longer  capclty  auxiliary  power  unit 
(APU)  for  the  S-3A  aircraft,  to  cool  and  power  the  aircraft  independent  of  the  ground  support  equipment  (GST). 

(U)  BASTS  FOR  FY  1983  RDT&E  REQUEST;  The  funds  requested  will  be  used  for  continuation  of  technology  programs  Initiated  under 
multi-year  'ncrementally  funded  contracts  including  full  scale  testing  of  Joint  Technology  Demonstrator  Engines;  continued 
development  of  ful!  authority  digital  electronic  controls,  advanced  high  pressure  turbines  and  additional  advanced  technology 
engine  components;  fabrication  and  extended  life  testing  of  promising  new  components,  all  under  the  Propulsion  Component 
Technology  project  for  continuing  planning  and  concept  definition  under  the  Multiple  Application  Core  Engine  program;  and  for 
continuing  development  of  the  increased  capacity  S-3A  APU.  As  this  is  a  continuing  program,  the  above  funding  Includes  outyear 
escalation  and  encompasses  all  work  or  development  phases  now  planned  or  anticipated  through  FY  1984  only,  except  for  Projects 
W1548  an  W1631,  for  which  the  above  funding  includes  all  work  or  development  phases  now  planned  or  anticipated. 

(U)  COMPARISON  WITH  THE  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  in  Thousands)  The  changes  between  the  funding  profile  shown  in  the 
FY  1982  Descriptive  Suonary  and  that  shown  In  this  Descriptive  Summary  are  s'*-  follows:  -92  in  FY  1981,  -889  in  FY  1982,  and  -652 
in  FY  1983,  reductions  due  to  overall  Navy  Budget  decreases  and  refinements  in  escalation  estimates;  and  by  first  time  funding  for 
the  Increased  Capacity  APU  and  the  Multiple  Application  Core  Engine  projects. 


Total 

Additional  Estimated 

to  Completion  Cost 
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1 


im  Element:  h32 ION 

Lsslon  Area:  353  ~  Engineering  Technology  (ATP) 


JNDING  AS  KEFLECTED  IN  FY  1982  DESCRIPTIVE  SUMHAKY: 


total  for  program  element 

Joint  Technology  Demonstrator  Engine 
Propulsion  Component  Technology 

THER  appropriation  FUNDS:  Not  Applicable. 


Title:  Advanced  Aircraft  Propulsion  Systems 
Budget  Activity:  2  -  Advanced  Technology  Development 


Tota  1 

FY  1980  FY  1981  FY  1982  FY  1983  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Cost 


Continuing  Continuing 
Cent inuing  Continuing 
Continuing  Continuing 


J 


Program  F,1»»tDent;  6 32 ION  Title:  Advanced  Aircraft  Propulsion  Systems 

DoD  Mission  Area:  553  ~  Engineering  Technology  (ATP)  Budget  Activity;  2  -  Advanced  Technology  Developwent 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  W0580,  Jolr4t  Technology  Demonstrator  Engine  -  Under  this  project,  advanced  technology 
components  developed  In  the  Navy's  Propulsion  Component  Technology  project,  as  well  as  under  the  Air  Force's  Advanced  Turbine 
Engine  Gas  Generator  and  Aircraft  Propulsion  Subsystem  Integration  projects,  are  integrated,  at  contractor  plants.  Into  complete 
technology  demonstrator  engines  which  are  used  to  define  Integrated  engine  technology^  Successful  implementation  of  this  effort 
will  provide  the  foundation  for  entering  a  sound  engineering  development  program  for  future  Navy  engines.  Technology  being 
developed  is  part  of,  and  la  used  in  Implementing,  the  Joint  Navy/ Air  Force  Turbine  Engine  Advanced  Development  Plan.  W0582, 
Propulsion  Component  Technology  -  This  program  provides  technical  impetus  to  contractor's  ln**house  efforts  on  advanced  component 
technology  for  future  propulsion  systems  which  will  accelerate  technological  availability  by  15  to  20  years.  Current  efforts  are 
directed  toward  variable  geometry,  high  work  extraction  turbines  (such  as  Navy  Advanced  High  Pressure  Turbine)  and  Full  Authority 
Digital  Electronic  Controls.  Turbines  provide  501  reduction  in  number  of  stages;  100  lb  weight  reductions,  and  $20  thousand  to 
$A0  thousand  cost  reductions  per  engine,  when  compared  to  current  engines.  Variable  geometry  provides  XZ  reduction  in  cruise 
Specific  Fuel  Consumption;  50Z  shorter  transient  response,  and  I5t  improvement  in  surge  margin.  The  Digital  Electronic  Control 
can  handle  twice  the  number  of  variables  with  reduced  equipment  complexity,  plus  60Z  weight  reduction  and  40Z  cost  reduction  c^er 
current  engine  controls. 

(U)  W1538,  Multiple  Application  Core  Engine  -  Provides  a  formal  program.  In  response  to  Congressional  direction,  for  the  design 
and  fabrication  of  early  prototype  versions  of  the  next  generation  of  large,  hlgh^thrust  engines,  which  will  fulfill  the  needs  of 
the  Naval  Aviation  Plan,  Sea  Eased  Air  Master  Study  and  other  related  studies.  This  program  Is  directed  at  achieving  significant 
increases  In  reliability  and  durability  relative  to  current  fighter  and  attack  engines  and  at  specifically  reducing  life  cycle 
costs  by  as  much  as  XZ.  This  Is  a  Joint  program  with  the  Air  Force. 

(U)  W103I,  Increased  Capacity  API)  -  This  project  will  provide  for  development  and  integration  of  a  larger  capacity  Auxiliary  Power 
Unit  (APU)  in  the  S‘‘3A  aircraft,  to  cool  and  power  the  airplane  independent  of  other  Ground  Support  Equipment  (GSE).  The  added 
capacity  will  also  provide  increased  airborne  redundance,  safety,  and  reliability.  Integration  of  the  new  unit  Into  the  S*3A  will 
require  some  airframe  and  Environmental  Control  System  (ECS)  changes.  The  expected  changes  In  APU  performance  will  nearly  double 
airflow  (48  ppm  to  80  ppm)  and  increase  electrical  output  from  2KVA  to  60KVA.  The  addition  of  a  larger,  more  reliable  unit  will 
allow  ground  operation  of  avlonics/electrlcal  equipment  in  a  cooler  environment  thus  increasing  their  reliability.  The  new  APU 
will  support  Che  Weapon  System  Improvement  Program  (PE  64217N)  avionics. 

(U)  RELATED  ACTIVITIES;  W0580,  Joint  Technology  Demonstrator  Engine  -  Contains  related  work  in  W0562-SL,  Propulsion  Component 
Technology,  PE  63202F,  Aircraft  Propulsion  Subsystem  Integration,  and  PE  63216F,  Advanced  Turbine  Engine  (^s  Generator.  W0582, 
Propulsion  Component  Technology  '  The  Air  Force  has  the  Advanced  Turbine  Engine  Gas  Generator,  PE  632L6F,  and  Aircraft  Propulsion 
Subsystem  Integration,  PE  63202F,  underway,  which  are  developing  and  evaluating  advanced  components.  The  Navy  program  coordinates 
Che  use  of,  and  Incorporates,  these  components  and  their  related  technology  Insofar  as  possible.  Very  close  coordination  Is 
maintained  between  the  Navy  and  Air  Force.  Air  Force  Aero  Propulsion  Laboratory  representatives  have  reviewed  and  concurred  In 
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Program  Element: 
OoD  r-flsslon  Area: 


63210N 


553  -  Engineering  Technology  (ATP) 


Title:  Advanced  Aircraft  Propulsion  Systems 
Budget  Activity:  2  -  Advanced  Technology  Development 


the  component  work  statements^  and  have  also  participated  In  the  evaluation  of  proposals  and  selection  of  contractors.  A  Joint 
(*Vavy/Air  Force)  Turbine  Engine  Advanced  Development  Plan  has  been  developed  which  defines  both  Air  Force  and  Navy  technology  and 
demonstrator  engine  programs  and  advanced  propulsion  component  technology  for  joint  or  single  service  support.  The  Air  Force  out** 
year  plans  reflect  and  include  joint  service  requirements.  W1548  -  Multiple  Application  Core  Engine  -  This  Is  a  Joint  program 
with  the  Air  Force.  W1631  -  Increased  Capacity  APU  -  No  related  Air  Force  activities. 


(U)  WORK  PERFORMED  BY:  WQ58Q,  Joint  Technology  Demonstrator  Engine  *  In-House:  Naval  Air  Propulsion  Center,  Trenton,  NJ;  Naval 
Air  Systems  Command,  Washington,  DC.  Contractors:  General  Electric  Company,  Cincinnati,  OK;  Detroit  Diesel  Allison  Division, 
Indianapolis,  IN;  Teledyne  CAE,  Toledo,  OH;  Pratt  and  Whitney  Aircraft,  West  Palm  Beach,  FU.  W0582. 
Propulsion  Component  Technology  -  In-House;  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Air  Propulsion  Center,  Trenton, 
NJ;  Naval  Air  Systems  Command,  Washington,  DC;  United  States  Naval  Academy,  Annapolis,  MD;  Naval  Postgraduate  School,  Monterey, 
CA;  National  Aeronautics  and  Space  Administration,  Dryden  Flight  Test  Center,  Edwards  Air  Force  Base,  CA.  Contractors:  Pratt  and 
Whitney  Aircraft,  West  Palm  Beach,  FL;  General  Electric  Company,  Evendale,  OH.  W1548  -  Multiple  Application  Core  Enfulne  -  In- 
House:  Naval  Air  Propulsion  Center,  Trenton,  NJ ;  Naval  Air  Systems  Command,  Washington,  DC.  Contractors:  To  be  determined. 
W1631  *  Increased  Capacity  APU  -  In-House:  Naval  Air  Propulsion  Center,  Trenton,  NJ;  Naval  Air  Development  Center,  Warminster, 
PA;  Naval  Air  Systems  Command,  Washington,  DC.  Contractor:  Garrett  Turbine  Engine  Company,  Pheonlx,  A2. 


(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  (U)  FY  1981  and  Prior  Accomplishments:  W058Q,  Joint  Technology  Demonstrator  Engine  -  The  program  was  initiated  early  In  FY 
1976.  Contracts  were  let  with  two  of  the  three  major  engine  manufacturers.  General  Electric  and  Detroit  Diesel  Allison  Division, 
to  incorporate  ^vy/Alr  Force  components  Into  Joint  Technology  Demonstrator  Engines.  A  contract  was  also  let  to  Teledyne/CA£  for 
fan  and  fan  no«^le  adaptive  hardware  for  chelr  small  demonstrator  engine.  During  FY  1980,  a  contract  was  let  with  Pratt  and 
Whitney  to  involve  them  In  the  program.  Detailed  engine  design,  fabrication  and/or  Casing  is  in  progress.  Also  during  FY  1980, 
Congress  mandated  enhanced  engine/component  reliability,  and  additional  items  of  work  were  contracted  for  at  Pratt  and  Whitney, 
General  Electric  and  Teledyne/CAE  to  support  this  mandate.  W0582,  Propulsion  Component  Technology  -  Boilerplate  engine  ran  for 
five  hours  at  turbine  inlet  temperatures  over  3,000  degrees  F  and  two  hours  over  3,400  degrees  Fahreiiheit.  Initial  contracts  for 
Advanced  Development  programs  executed  June  1972  -  numerous  additional  contracts  since.  Specific  past  accomplishments  have 
included  (a)  Shingle  Liner  Combustor:  General  Electric  Company  -  Completed  full  scale  annular  rig  tests;  completed 
combustor/varlable  area  turbine  nozzle  tests;  (b)  Advanced  High  Temperature  combustor:  Detroit  Diesel  Allison  Division  - 
completed  full  scale  high  temperature  rig  tests;  completed  Advanced  Turbine  Engine  Cas  Generator  tests;  (c)  Variable  area  high 
pressure  turbine:  Pratt-Whlcney  Aircraft  Dlv'.slon  -  Completed  full-scale  cooled  rotating  rig  test,  completed  Engine  Gas  Generator 
Performance  Test;  (d)  Variable  area  high  pressure  turbine:  Detroit  Diesel  Allison  Division  *  Completed  full-scale  cooled  aero¬ 
dynamic  rig  test;  (e)  Variable  area  low  pressure  turbine:  Prat t-Whltney  Aircraft  Division  -  Initial  program  terminated  (no 
addiLional  costs)  due  to  poor  cooled  efficiency  results  determined  in  high  pressure  turbine  program  and  was  replaced  by  a  newer 


420 
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DoD  Mission  Area:  553  -  Engineering  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

second  generation  program;  (f)  Variable  area  low  pressure  turbine.  Detroit  Diesel  Allison  Division  -  Demonstrated  satisfactory 
manufacturing  procedures  for  high  pressure  turbines  and  combustors,  and  the  hardware  Is  being  Incorporated  Into  the  contractor's 
engine  designs  for  full-scale  engine  testing.  A  second  generation  variable  area  high  pressure  turbine  was  Initiated.  Development 
and  testing  was  continued  on  the  Full  Authority  Digital  Electronic  Control  capable  of  controlling  complex,  variable  cycle  engines 
for  advanced  Vertlcal/Short  Take-Off  and  Landing  and  Conventional  Take-Off  and  Landing  aircraft.  During  FY  1981  Navy  Advanced 
High  Pressure  Turbine  program  was  continued  .  and  Swirl  Augmentor  program  was  continued.  The  Directionally  Solidified  Eutectic 
Turbine  Blade  program  was  successfully  completed  and  results  are  being  adapted  for  production  development. 

2-  (U)  FY  1982  Program:  W0580.  Joint  Technology  Demonstrator  Engine  -  Complete  testing  planned  under  Phase  1  program.  Continue 
further  development  at  Teledyne,  General  Electric,  Pratt  and  Whitney  and  Detroit  Diesel  under  Phase  lA  program.  Initiate 
additional  cycllc/structural  testing  programs  at  each  manufacturer.  In  support  of  FY  1980  Congressional  mandate.  W0582. 
Propulsion  Component  Technology  -  Ongoing  programs  will  continue.  Augmented  Deflector  Exhaust  Nozzle  flight  test  program  planning 
will  continue  as  will  NASA/Navy  FAOEC/F-IA  flight  testing  planning.  Additional  component  technology  development  programs  will  be 
Initiated  (to-  Include  Lamllloy  Combustor/UP  turbine,  more  cyclic  rig  test,  pressure  bonded  blade  and  disc,  Re/50  turbine  coating 
cycllc/oxldatlon  test,  single  plece/slngle  crystal  high  pressure  turbine  blade  testing,  and  rear  bearlng/seal  rig  test). 

Multiple  Application  Core  Engine  -  USN/USAF  Memorandum  of  Understanding  and  Memorandum  of  Agreement  signed.  Initial 
concept  definition  effort  on  sixteen  different  systems  In  30  configurations  to  be  completed  In  early  FY  82.  W1631, 
Increased  Capacity  APU  -  Preliminary  requirements  and  specifications  are  being  generated  for  the  competitive  procurement  of  an  APU 
to  meet  the  Interface  and  output  requirements. 


^  FY  198  3  Planned  Program;  W0580,  Joint  Technology  Demonstrator  Engine  -  Continue  Phase  lA  development  and  testing.  Initiate 
Fuel  conservative  Propulsion  System  development.  W0582.  Propulsion  Component  Technology  -  The  Full  Authority  Digital  Electronic 
Control  and  high  pressure  turbine  programs  will  be  completed.  Navy/NASA  program  planning  will  continue  and  should  result  In  a 
deflnltlzed  plan.  M1548.  Multiple  Application  Core  Engine  -  Initiate  validation  phase  with  effort  In  core  engine  detail  design. 
W1631,  Increased  Capacity  APU  -  Development,  fabrication  of  test  articles,  and  qualification  of  a  unit. 


FY  1984  Planned  Program;  W0580,  Joint  Technology  Demonstrator  Engine  -  Phase  lA  testing  will  be  completed.  Fuel 
Conservative  Propulsion  System  development  will  continue.  Tandem  fan  Propulsion  System  development  will  be  Initiated. 
W0582  Propulsion  Component  Technology  -  Navy/NASA  programs  will  continue.  New  compressor  program  will  be  Initiated,  as  well  as 
other  components.  W1548.  Multiple  Application  Core  Engine:  Complete  detailed  design  competition.  Wlb3l.  Increased  Capacity  APU: 
Qualification  testing  and  flight  test  article  clearance  will  be  completed.  Technical  Evaluation  and  Operational  Evaluation  will 
be  completed  leading  to  Approval  for  Service  In  FY  8A. 


5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 


Prograa  Element; 
DoD  Mission  Area: 

6.  (U)  Milestones: 


6321QN  Title:  Advanced  Aircraft  Propulsion  Systems 

553  -  Engineering  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

Not  applicable. 
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Title:  Joint  Technology  Demonstrator  Engine 
Title:  Advanced  Aircraft  Propulsion  Systems 
Budget  Activity:  2  ~  Advanced  Technology  Develop 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  **  Under  this  project,  advanced  technology  components  developed  in  Che  Navy's  Propulsion 
Component  Technology  project,  as  well  as  under  the  Air  Force's  Advanced  Turbine  Engine  Gas  Generator  and  Aircraft  Propulsion 
Subsystem  Integration  projects,  are  Integrated,  at  contractor  plants,  into  complete  technology  demonstrator  engines  which  are  used 
to  define  Integrated  engine  technology.  The  first  class  of  these  Joint  Technology  Demonstrator  Engines,  designed  for  Che 
transonlc^'supersonlc  flight  regime,  la  currently  completing  fabrication.  Initial  testing  has  been  completed.  These  tests  have 
substantiated  performance  and  reliability  of  advanced  gas  generator  and  low  pressure  spool  component  hardware  In  realistic  engine 
test  environment.  Successful  implementation  of  this  effort  will:  1)  substantially  lower  risks  associated  with  component  hardware 
and  2)  determine  practical  envelope,  weight,  and  coat  requirements  for  future  engine  thereby  providing  t*:»  foundation  for 
entering  a  sound  engineering  development  program  for  future  Navy  weapon  systems.  Terltno being  developed  is  part  of,  and  is 
used  in  Implementing  the  Joint  Navy/Alr  Force  Turbine  Engine  J^vanced  Development  Plan. 


(U)  RELATED  ACTIVITIES:  -  Contains  related  work  In  W0582,  Propulsion  Component  Technology;  Pt  63202F,  Aircraft  Propulsion 
Subsystem  Integration;  and  PC  63216F,  Advanced  Turbine  Engine  Gas  Generator, 


(U)  WORK  PERFORMED  BY:  -  In-House :  Naval  Air  Propulsion  Center,  Trenton,  NJ;  Naval  Air  Systems  Command,  Washington,  DC. 
Contractors:  General  Electric  Company,  Cincinnati,  OH;  Detroit  Diesel  Allison  Division,  Indianapolis,  IN;  Teledyne  CAE,  Toledo, 
OH;  Pratt  and  Whitney  Aircraft,  West  Palm  Beach,  FL. 


( U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS : 


1.  (U)  FY  1981  and  Prior  Accomplishments:  The  program  was  Initiated  early  In  FY  1976.  Contracts  were  let  with  two  of  the  three 
major  engine  manufacturers.  General  Electric  and  Detroit  Diesel  Allison  Division,  to  Incorporate  Navy/Air  Force  components  into 
Joint  Technology  Demonstrator  Engines,  Contract  also  let  to  Teledyne  CAE  for  fan  and  fan  nossle  adaptive  hardware  for  their  small 
demonstrator  engine.  Engine  testing  was  continued  at  all  contractor  facilities  during  FY  I960.  During  FY  1980,  a  contract  was 
let  with  Pratt  and  Whitney  to  Involve  them  In  the  program.  Detailed  engine  design,  fabrication  and/or  testing  is  in  progress. 
Also  during  FY  1980,  Congress  mandated  improved/enhanced  engine/ component  reliability,  and  additional  Items  of  work  were 
contracted  for  at  Pratt  and  Whitney,  General  Electric  and  Teledyne/CAE  to  support  this  mandate*  These  Include:  (1)  General 
Electric  -  dynamic  interahaft  engine  seal  development;  Stage  I  fan  pressure  bonded  disk;  coated  low  pressure  turbine  blade 
evaluation;  engine  demonstrator  test  of  advanced  augmentor  flameholder;  Improved  durability  high  pressure  turbine  blade  materials; 
and  tip-treatment  evaluatl<Ki  of  high  pressure  turbine  sloped  tip  blades;  (2)  Pratt  and  Whitney  -  assemble,  instrument,  rig  test 
and  analyse  data  for  5-8tage  hlgh-througb-f low  high-pressure  compressor;  develop  single  crystal  alloy  560  for  high  pressure 
turbine  vane  application  and  substantiate  a  fabricated  turbine  vane  ring  approach;  design,  fabricate  and  teat  a  rig  to  verify 
operating  characterlatlcs  and  durability  of  rotor,  lubrication,  bearing  and  seal  designs;  and  procure  and  rig  test  a  set  of 
single-crystal  high  pressure  turbine  blades;  and  (3)  Teledyne/CAE  -  conduct  roller  bearing  and  seal  development  and  rig  tests  to 
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optimize  design  and  incorporate  full  life  hardware  for  Joint  Technology  Demonstrator  Engine;  procure  spare  set  of  high  pressure 
compressor  hardware  and  conduct  a  rig  test  to  define  variable  geometry  compressor  performance;  and  procure  hot  section 
refurbishment  hardware  and  conduct  accelerated  mission  testing  of  Joint  Technology  Demonstrator  Engine  build  number  six* 

2.  (U)  FY  1982  Program:  Complete  testing  planned  under  Phase  I  program.  Continue  further  development  at  Teledyne,  General 
Electric,  Pratt  and  Whitney  and  Detroit  Diesel  under  Phase  lA  program.  Initiate  additional  cyclic/structural  testing  programs  at 
each  manufacturer,  in  support  of  FY  1980  Congressional  mandate. 

3.  (U)  FY  1983  Planned  Program;  Continue  Phase  lA  development  and  testing.  Initiate  Fuel  Conservative  Propulsion  System 
development . 

4.  (U)  FY  1984  Planned  Program:  Phase  lA  testing  will  be  completed.  Fuel  Conservative  Propulsion  System  development  will 
continue.  Tandem  Fan  Propulsion  System  development  will  be  initiated. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  technology  development  program. 

6.  (V)  Milestones r  Not  Applicable. 

7.  (U)  Resources : 


Project 

No.  Title 


FY1981  FY1982  FY1983  FY1984  Additional 

Actual  Estimate  Estimate  Estimate  to  Completion 


Total 

Estimated 

Cost 


Joint  Technology  Demonstrator  Engine 


Continuing  Continuing 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  63216N 

DoD  Mission  Area:  553  -  Engineering  Technology  (ATP) 


Title:  Airborne  Life  Support  System 

Budget  Activity:  2  -  Advanced  Technology  Development 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

4,521 

3,140 

3,483 

2,752 

Continuing 

Continuing 

W0584 

Aircrew  Protective  Clothing  and  Devices 

2,198 

1,854 

2,204 

2,752 

Continuing 

Continuing 

W0888 

Maximum  Performance  Ejection  System 

2,323 

490 

0 

0 

0 

4,902 

W1401 

Helo  A/C  Survivability  Enhancement  Project 

0 

796 

1,279 

0 

0 

2,075 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED: 

This  element  provides  for 

the  development  of  integrated,  advanced  airborne 

life  support  systems  designed  to  protect  aircrews  from  all  natural  and  induced  environmental /physiological  stresses  and/or  hazards 
encountered  during  military  flight  operations  without  encumbering  inflight  performance.  Typical  efforts  include  protection  of 
atrcre%imen  from  Inflight  physiological  or  environmental  stresses  (e.g.  accelerat ion/G  forces,  vibration,  buffet,  debilitating 
temperatures)  and  all  other  protective  clothing  and  devices  related  to  Inflight/underwater  escape  and  postflight 
survlvable /rescue . 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Develop  protective  clothing  and  device  subsystems  for  helicopter,  f Ighter/attack.  and 
patrol/transport  missions.  Complete  developmental  test  and  evaluation  of  f Igher/attack  subsystems.  Establish  design  concepts  for 
patrol/transport  systems.  Initiate  requirements  analysis  for  related  aircrew  protective  devices  (restraint.  ant(*-exposure, 
cooling,  etc.).  Completed  subsystems  will  transition  to  Engineering  Development  (PE  64264),  Complete  fabrication  of  lighting 
subsystems  for  Helicopter  Aircrew  Survivability  Enhancement  project:  install  and  initiate  testing.  As  tbs  is  a  continuing 
program,  the  above  funding  Includes  outyear  escalation  and  encompasses  all  work  or  development  phases  now  planned  or  anticipated 
through  FY  1984  only,  except  for  projects  W0888  and  W1401,  for  which  the  above  funding  includes  all  work  or  development  phases  t¥>w 
planned  or  anticipated. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  in  Thousands)  The  changes  between  the  funding  profile  shown  in  the  FY 
1982  Descriptive  Suimnary  and  that  shown  in  this  Descriptive  Susaiary  are  a  reduction  of  21  In  FY  1981  In  the  Maximum  Performance 
Ejection  system  as  a  result  of  the  application  of  the  Inflation  Index  and  an  increase  of  133  In  the  Aircrew  Protective  Clothing 
and  devices  to  accommodate  the  start-up  and  completion  of  the  Offensive/Defensive  Multiwavelength  Laser  project;  In  FY  1982  a 
reduction  of  10  in  Helo  Aircrew  Survivability  and  24  in  Aircrew  Protective  Clothing  and  Devices  are  a  result  of  application  of  the 
inflation  Index  and  a  reduction  of  2797  In  the  Maximum  Performance  Ejection  Systeiss  from  Congressional  reductions  and  resulted  In 
the  termination  of  this  project.  In  FY  1983  a  reduction  of  37  in  Helo  Aircrew  Survivability  and  57*^  In  Aircrew  Protective 
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Program  Element:  63216N 

DoD  Mission  Area:  553  -  Engineering  Technology  (ATP) 


Title:  Airborne  Life  Support  System 

Budget  Activity:  2  -  Advanced  Technology  Developaent 


Clothing  and  Devices  as  a  result  of  Navy  Budget  refinement.  The  FY  1983  reduction  of  5224  In  the  Maximum  Performance  Ejection 
System  Is  due  to  termination  of  the  project. 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY? 


Project  FY  1980 

No.  Title  Actual 


TOTAL  FOR  PROGRAM  ELEMENT  1,847 
W0584  Aircrew  Protective  Clothing  and  Devices  758 
W0888  Maximum  Performance  Ejection  System  1,089 
W1401  Helo  A/C  Survivability  Enhancement  Project  0 


Total 

FY  1981  FY  1982  FY  1983  Additional  Estimated 

Estimate  Estimate  Estimate  to  Completion  Cost _ 

4,409  5,971  9,319  Continuing  Continuing 

2,065  1,878  2,779  Continuing  Continuing 

2,344  3,287  5,224  1,861  14.047 

0  806  1,316  0  2,122 


(U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 


Program  Flement:  Title:  Airborne  Life  Support  System 

DoD  Mission  Area:  553  -  Engineering  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Developaent 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Aircrew  Protective  Clothing  and  Devices  is  an  advanced  developsient  program  which  will 
provide  each  alrcretman  with  a  functionally  Integrated  system  of  protective  clothing  and  equipment  which  ensures  protection 
against  natural  and  induced  environmental  or  physiological  hazards  encountered  during  routine,  combat  and  emergency  flight 
operations,  and  during  escape,  survival  and  rescue  following  loss  of  the  aircraft.  Current  equipments  issued  for  alrcrevman 
protection  may  be  considered  generally  adequate  when  assessed  on  the  Individual  component  level.  However,  when  these  equipments 
are  worn  and  utilized  collectively  during  the  routine  performance  of  a  mission,  the  alrcrewman  experiences  significant  penalties 
In  thermal  comfort,  and  mobility  due  to  the  %feight,  bulk,  and  mislntegratlon  of  the  equipment.  The  net  results  are  numerous 
adverse  effects  on  alrcre%mian  performance,  endurance,  and  efficiency  which  seriously  hamper  overall  mission  effectiveness.  In 
order  to  Implement  a  total  system  concept,  this  program  develops  and  integrates  mission  specific  aircraft  life  support  and 
escape  subsystems  with  personal  items  of  life  support  equipment  typically  worn  by  the  alrcre%fman.  All  subsystem  elements  are 
fabricated  and  extensively  tested  and  evaluated  In  flight.  Typical  subsystems  include  protective  clothing  and  devices  such  as 
lightweight  head  and  body  protection,  crashworthy  seats,  encapsulating  flotation,  automatic  parachute  releases,  automatically 
inflated  survival  gear,  oxygen  breathing  systems,  lightweight  restraint  and  retention  systems  and  laser  beam  eye  protection. 
Helicopter  Fighter/Attack  and  Anti-Submarine  Warfare/Patrol  life  support  systems  will  be  developed.  The  Maximum  Performance 
Escape  System  provides  high  speed  escape,  inflight  or  ejection  positioning  and  restraint,  and  also  permits  ejection  from  an 
inverted  aircraft  at  altitudes  aa  low  as  50  feet.  The  Helicopter  Aircrew  Survivability  Enhancement  Project  Is  a  natural  outgrowth 
of  helicopter  aircrew  protective  and  survival  technology,  first  developed  under  Aircrew  Protective  Clothing  and  devices.  Prior 
efforts  developed  crash  impact  energy  attenuating  seats,  automatically  expelled  life  raft  design,  fuel  fire  suppression  and 
automatic  hatch  severance  principles.  The  present  project  concentrates  on  helicopter  hatch  lighting  to  enhance  aircrew  egress. 
Existing  technology  will  be  exploited  to  develop  perimeter  lighting  of  all  escape  hatches.  Present  plans  call  for  the  progressive 
Incorporation  of  advanced  development  subsystems,  upon  completion,  into  fleet  helicopters  via  aircraft  Operational  and  Safety 
Improvement  Programs. 

(U)  RELATED  ACTIVITIES:  Efforts  are  coordinated  with  Army  and  Air  Force  through  meetings  of  the  Trl-Servlce  Life  Support 

Equipment  Steering  Group  and  exchange  of  data  In  accordance  with  existing  Tri-Service  Agreements. 

(U)  WORK  PERFORMED  BY:  In  House:  Naval  Air  Development  Center,  Warminster,  FA  (lead  laboratory);  Naval  Weapons  Center,  Qilna 

Lake,  CA;  Naval  Ordnance  Station,  Indian  Head,  HD;  Naval  Air  Test  Center,  Patuxent  River,  HD;  Pacific  Missile  Test  Center,  Pt 
Mugu,  CA.  Contract :  JHR  Inc.,  Salem,  NH:  Energy  Systems  Co.,  Nashua,  NH;  Centex  Co.,  Carbondale,  PA;  David  Clark  Co., 
Worchester,  MA:  Aerotherm  Corp.,  Mountain  View,  CA;  ILC  Industries,  Dove  DE;  Lear-Slegler  Corp.,  Los  Angeles,  CA;  V-Tec  Corp., 
Dayton,  OK;  East  West  Industries,  Long  Island,  NY;  Ling  Tempco  Vought  (LTV),  Inc.,  Dallas,  TX. 
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Program  Element:  63216N  Title:  Airborne  Life  Support  System 

DoD  Mission  Area:  553  -  Engineering  Technology  (ATP)  Budget  Activity:  2  ~  Advanced  Technology  Developaent 

(U)  PROGRAM  ACCCMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1,  (U)  FY  1981  and  Prior  Accomplishments:  For  the  Helo  Aircrew  Survivability  Program,  crashworthy  helicopter  seats  and  restraint 
systems  for  all  helicopter  stations  have  been  successfully  tested.  Under  the  Aircrew  Protective  Clothing  and  Devices  project, 
high  Q  ejection  tower  tests  were  successfully  completed  for  the  Advanced  Restraint  System.  Contract  awarded  for  fabrication  of 
Nultiwavelength  Laser  protective  visor.  Cordless  cotmunlcation  prototypes  for  helicopter  atr  and  ground  crews  have  been  developed 
and  procured  for  advanced  development  testing.  The  inflator  system  for  the  Inflatable  Body*‘Head  Restraint  System  successfully 
completed  developmental  testing.  The  Maximum  Performance  Ejection  System  entered  advanced  development  in  PY  1979.  Successful 
rocket  powered  ejections  from  a  statically  suspended  aircraft  cockpit  section  have  been  demonstrated  at  both  90  and  ISO  degrees 
off  the  vertical.  The  vertical  seeking  subsystem  propelled  the  seat  In  a  r  ntrolled  upward  trajectory  with  a  maximum  altitude 
loss  of  less  than  50  feet.  Subsystem  hardware  has  been  fabricated  and  100  knot  dynamic  tests  successfully  tested  for  the 
Restraint /Catapult /Structure  Subsystems. 

2.  (U)  FY  1982  Program:  For  Aircrew  Protective  Clothing  and  Devices:  Award  fabrication  contract  and  prepare  test  plans  for  the 
Heat  Sealed  Multi-place  Life  Raft.  Fabricate  system  prototypes  for  the  Of f enslve/Oef enstve  Multiwavelength  Laser,  Servo  Anti-C 
Valve  and  the  600  Knot  Helmet.  Initiate  laboratory  test  and  evaluation  for  the  Helicopter  Helmet  Transceiver  and  Cooling  Systems, 
Servo  AntiK!  Valve,  600  Knot  Helmet  and  Advanced  Restraint  Subsystem  components.  Complete  laboratory  test  and  evaluation  for  the 
Encapsulating  Life  Raft  with  self  closure  system.  Complete  requirements  analysis  for  Patrol/Transport  missions.  Complete  flight 
tests  for  the  Inflatable  Body-Head  Restraint  System.  For  Maximum  Performance  Escape  System:  Project  funding  withdrawn.  Close 
out  contracts,  complete  documentation  and  specifications  as  of  FY  1982,  For  Helicopter  Aircrew  Survivability  Enhancement  Project: 
Receive  and  test  hatch  lighting  models. 

3,  (U)  FY  1983  Planned  Program:  For  Aircrew  Protective  Clothing  and  Devices:  Initiate  developmental  test  and  evaluation  for  Heat 
Sealed  Multi-place  Life  Raft  and  the  Offensive/Defensive  Nultiwavelength  Laser.  Complete  test  and  evaluation  for  the  Helicopter 
Helmet  Transceiver  and  Cooling  Systems,  Multiwavelength  Laser,  Servo  Antl-G  Valve  and  the  600  Knot  Helmet  Protection  System. 
Complete  Advanced  Restraint  design  trade-off  studies.  Validate  Inflatable  Body-Head  Restraint  Systems.  Initiate  new  starts,  as 
required,  from  requirements  Identified  In  Patrol /Transport  mission  analysis.  For  Helicopter  Aircrew  Survivability  Enhancement 
Project:  Install  hatch  lighting  models.  Conduct  developmental  testing  of  system.  Evaluate  test  results.  Final  systems  complete 
advanced  development  FY  1983. 

4.  (U)  FY  1984  Planned  Program:  For  Aircrew  Protective  Clothing  and  Devices:  Fabricate  Advanced  Restraint  Subsystems.  Complete 
development  test  and  evaluation  for  Heat  Sealed  Multiplace  Life  Raft.  Complete  Requirements  Analysis  for  Related  Protection 
systems.  Continue  development  cycle  for  new  starts  resulting  from  Patrol/Transport  Mission  Analysis.  Transition  laser  protection 
to  engineering  development.  For  Helicopter  Aircrew  Survivability  Enhancement  project:  Program  completes  FY  1983.  Improvement 
products  ready  for  engineering  development,  FY  1984. 
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5.  (U)  Program  to  Completion:  For  Aircrew  Protective  Clothing  and  Devices:  Continuing  program  provides  state-of “the-art 
protection  for  alrcrewmen  during  flight,  bailout,  survival  and  rescue.  Tasks  remaining  to  be  completed  are  the  design  and 
fabrication  of  Related  Protection  systems  and  the  developmental  test  and  evaluation  of  multifunctional  protection  equipments  for 
Helicopter,  Fighter /Attack  Related  Protection  and  Pacrol/Transport  type  missions.  Complete  respective  Integrated  Logistics 
Support  Plans,  Reliability  and  Maintenance  Plans,  and  the  System  Safety  Plans.  Individual  Items  transition  Into  engineering 
development  upon  completion. 


6.  (U)  Milestones ;  Not  Applicable. 
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FY  1983  RDT&E  DESCRIPIVE  SUMMARY 


Program  Element: 
DoD  Mission  Area: 


63217N  Title:  Advanced  Aircraft  Subsystems 

553  -  Engineering  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 


CU)  RESOURCES  (PROJECT  LISTIWG):  (Dollars  tn  Thousands) 
Project 

No.  Title 


FY  1981 
Actual 


FY  1982 
Estimate 


PY  1983 
Estimate 


FY  1984 
Estimate 


Total 

Additional  Estimated 

to  Completion  Cost _ 


TOTAL  FOR  PROGRAM  ELEMENT  0 
W0446  Advanced  Airborne  Early  Warning  Radar  0 
W0516  Advanced  Avloptlcs  0 
W0885  Modular  Avionics  Packaging  0 
W0892  Information  Handling  System  0 


4,500 

4,928 

11,457 

Continuing 

Continuing 

1,144 

1,187 

5,134 

Continuing 

Continuing 

1,101 

1,213 

1,534 

Continuing 

Continuing 

1,252 

1,287 

2,143 

Continuing 

Continuing 

1,003 

1,241 

2,646 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Advanced  aircraft  avionic  subsystems  are  develoned  under  this  program  element 
with  the  objectives  of  upgrading  system  performance,  reliability,  and  survivability  while  reducing  weight,  volume,  and  cost.  The 
projects  have  a  common  emphasis  on  the  uClllzatlon  and  insertion  of  new  technologies  in  ongoing  systems  as  well  as  their  avionic 
system  architectures.  Related  physical  and  electrical  standard  Interfaces  developments  adaptable  to  different  platform  types  and 
which  will  facilitate  the  Introduction  of  new  technologies  and  subsystems  are  developed. 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Advanced  Airborne  Early  Warning  Radar  Project  -  Conformal  wing  array  demonstration  utilising 
adaptive  techniques  to  counter  multiple  jammers  and  high  clutter  environments.  Initiation  of  L-band  body  mounted  array 
demonstration.  Avloptlcs  Project  -  Continuation  through  flight  test  of  advanced  data  bus  and  discreet  fiber  optic  links  developed 
under  previous  contracts.  Modular  Avionics  Packaging  Project  -  Continue  advanced  development  of  family  of  avionics  modules  with 
standard  packaging  approach  for  module  frames,  connectors,  and  cooling.  Information  Handling  System  Project  -  Complete  Avionic 
Processing  System  Design  Methodology  development.  Apply  methodology  to  proposed  distributed  processing  system.  As  this  Is  a 
continuing  program,  the  above  funding  includes  outyear  escalation  and  encompasses  all  work  or  development  phases  now  planned  or 
anticipated  through  FY  1984  only. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  in  Thousand)  The  changes  between  the  funding  profile  shown  In  the  FY 
1982  Descriptive  Sunnary  and  this  Descriptive  Suimaary  are  as  follows:  Modular  Avionics  Package  Project:  There  Is  no  change  In 
the  total  estimated  cost  of  the  project,  but  the  project  will  take  an  additional  year  to  complete  due  to  decreases  in  funding  FY 
82  and  83  as  follows:  FY  82  -16,  FY  83  -749,  Information  Handling  System  -  FY  1982  -13;  FY  1983  -595:  Advanced  Avloptlcs  -  FY 
1982  -319,  FY  1983  -1,026.  Advanced  Early  Warning  Radar  -  FY  1982  -421,  FY  1983  -1,953.  The  changes  are  due  to  Navy  budget 
adjustments  in  favor  of  higher  priority  programs. 
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Program  Element:  63217N  Title:  Advanced  Aircraft  Subsystems 


DoD  Mission 

Area:  553  -  Engineering  Technology  <ATD) 

Budget  Activity:  2 

Advanced 

Technology  Development 

(U)  FUNDING 

AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY; 

Total 

Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

5,332 

0 

5,269 

9,251 

36,26! 

56,160 

W0446 

Advanced  Airborne  Early  Warning  Radar 

3,682 

0 

1,565 

3,140 

10,668 

19,055 

W0516 

Advanced  Avloptlcs 

0 

0 

1,620 

2,239 

8,023 

11,708 

W0607 

Digital  Flight  Control  Subsystem 

1,650 

0 

0 

0 

0 

1,650 

W0885 

Modular  Avionics  Packaging 

0 

0 

1,268 

2,036 

9,279 

12,604 

W0892 

Information  Handling  System 

0 

0 

1,016 

1,836 

8,291 

11,143 

(U)  OTHER  APPROPRIATIONS  FUNDS:  None 
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Program  Kloment :  632 1 7N  Title:  Advanced  Aircraft  Subsystems 

OoD  Mission  Area:  553  ~  Engineering  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technol  .gy  Development 

(t>)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Advanced  Airborne  Early  Warning  Radar  Project  Is  developing  an  Advanced  Airborne 
Early  Warning  Radar  with  advanced  adaptive  Electronic  Counter-Counter  Measures  techniques  which  will  meet  the  1990  threat 
encountered  by  Navy  aircraft  In  performing  Airborne  Early  Warning  and  surveillance  missions.  'Rie  primary  emphasis  Is  directed 
toward  substantial  redactions  in  weighty  volunet  power^  and  Improved  performar.ee  under  Electronic  Counter  Measures  conditions. 
Advanced  A vl optics  project  Is  applying  fiber  optics  technology  to  present  and  projected  avionics  data  buses.  Systems  architecture 
and  hardware  development  through  flight  test  are  being  performed.  The  Modular  Avionics  Packaging  project  has  the  primary 
(objectives  of  establishing  lightweight,  thermally  efficient  packaging  suitable  for  multlplatform  applications  and  a  standard 
module  concept  for  commonly  used  avionics  hardware.  The  Information  Handling  System  project  la  developing  systems  architectural 
concepts  to  provide  the  capability  required  for  Integrated  core  and  mission  avionics  systems  In  po8t-l985  platforms.  Emphasis 
win  be  placed  on  development  of  Avionic  System  Design  Methodology,  fault  tolerant  designs,  and  automated  decision  aids  for 
Improved  mission  performance. 

(U)  RELATED  ACTIVITIES;  USAF  Digital  Flight  Control  System  Program  at  Wright  Patterson  Air  Force  Base  Flight  Dynamics  Laboratory; 
US  Army  Avionics  Group,  Ft.  Monmouth,  NJ  (Airborne  Crash  Recorders);  Navy's  Standard  Electronic  Module  Program;  United  Kingdom 
Data  Exchange  Agreement;  Fiber  Optics  DoD/Navy  Avionics  Components  and  Subsystems  (AVCS)  Program  6A203N  Defense  Standardization; 
Very  High  Speed  Integrated  Circuit  Program;  Advanced  Memory  Module,  S3A  Computer  Memory  Loader  Update  Program, 

(U)  WORK  PERFORMED  BY:  In-House:  Naval  Research  Laboratory,  Washington,  DC;  Naval  Air  Development  Center,  Warminster,  PA;  Naval 
Ocean  Systems  Center,  San  Diego,  CA.  Contractors;  IBM,  Owego,  NY;  LTV,  Dallas,  TX;  Hughes  Aircraft,  Los  Angeles,  CA;  General 
Dynamics,  Fort  Worth,  TX;  McDonnell  Douglas,  St.  Louis,  MO. 

<U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

I.  (U)  FY  1981  and  Prior  Accoapliahaents:  Advanced  Airborne  Early  Warning  Radar  -  The  Advanced  Airborne  Early  Warning  Radar  was 
Integrated  with  solid  state  Ultra  High  Frequency  transmit/receive  modules  with  512:1  pulse  compression.  Module  operation  was 
tested  and  evaluated  and  recommendations  were  made  for  design  Improvements.  A  Brassboard  Signal  Processor  was  constructed  and 
successfully  Integrated  for  a  feasibility  demonstration  of  the  Wing  Array  as  an  Airborne  Early  Warning  Receiver  Surveillance  Radar 
Antenna.  Full  power  tests  were  conducted  from  a  rooftop  facility.  Advanced  Avloptics  -  The  Avioptics  Program  was  initiated  in  FY 
79  and  has  resulted  In  four  major  contracts:  (a),  YAV-8B  Data  Link  Electromagnetic  Interference  and  Lightning  Developments  with 
Flight  Test  which  has  resulted  In  the  selection  of  a  fiber  optic  link  for  the  production  AV-8B  (McDonnell  Douglas);  (b). 
Development  of  a  MIL-STD  1553B  16  Terminal  Fiber  Optic  Data  Bus  and  deaign  of  a  50  MEGA  BIT/sec  High  Speed  Data  Bus  (IBM);  (c) 
stores  management  Interface  data  link  development;  and  (d),  development  of  a  fiber  optic  radar  delay  line  installed  in  the  YAV-8B 
composite  wing.  A  simulated  Fiber  Optic  Stores  Management  System  was  flight  tested  In  the  prototype  aircraft.  Hardware  has  been 
delivered  under  the  remaining  contracts.  Modular  Avionics  Packaging  -  An  avionics  module  family  has  been  Identified  and 
documentation  for  the  Integrated  enclosure  has  been  prepared.  A  system  demons  tratlon  candidate  has  been  Identified  on  the  A-6E. 
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Title:  Advanced  Aircraft  Subsystems 

Budget  Activity:  2  -  Advanced  Technology  Developiaent 


Program  Element:  63217N 

DoD  Mission  Area:  553  -  Engineering  Technology  (ATP) 

Information  Handling  System  -  Fault-tolerant  Design  Requirements  for  the  Distributed  Processing  Systems  Architecture  for  proposed 
future  Naval  Aircraft  established.  Reports  delivered.  Advanced  Demonstration  Model  Solid  State  Recorder  was  installed  at  Naval 
Air  Test  center  F-18  system  integration  lab  and  Test  and  Evaluation  completed.  Advanced  Airborne  Early  Warning  Radar  -  System 
Integration  and  performance  tests  will  be  initiated  using  prior  developed  hardware.  Electronic  Counter  Counter  Measures 
evaluation  will  be  concurrently  initiated  with  the  system  tests.  Initial  Radar/Wlng  Antenna  Physical  Specifications  will  be 
developed  for  use  In  Aircraft  Installation  Impact  Definition.  Digital  Flight  control  subsystems  flyable  hardware  delivered. 


2.  «/)  FY  i982  Program; 
initiate?]  f* 


(C)  Advanced  Airborne  Early  Warning  Radar  -  Development  of  a  passive  airborne  wing  array  test  bed  will  be 

J 


3.  (U)  FY  1983  Planned  Program;  (C)  Advanced  Airborne  Early  Warning  Radar  -  Brassboard  radar  equipment  will  be  procured,  and 
ground  tested  for  performance  evaluation  In  Electronic  Countermeasures  environment.  Flight  vehicle  design  Impact  will  be  farther 
defined,  based  on  achieved  equipment  maturity.  Advanced  Avloptlcs  -  Continue  development  and  flight  test  of  M1L-STD-I553B  data 
bus,  fabricate  a  brassboard  50  Mega  bit  per  second  data  bus.  Design  of  video  bus  and  discrete  radar  and  electronic 
countermeasures  links*  Modular  Avionics  Packaging  -Continue  development  and  testing  of  hardware  associated  with  this  project 
(nodules,  connectors,  standard  enclosures,  and  Integrated  racks)  and  continue  support  of  system  demonstration  candidates. 


4.  (U)  FY  1984  Planned  Program:  Advanced  Airborne  Early  Warning  Radar  -  Start  flight  test  for  passi  e  Electronic  Counter- 
Countermeasures  wing  array.  Add  solid  state  ultra  high  frequency  transmitters  to  breadboard  modules.  Continue  development  of 
L-band  body  laounted  array.  Advanced  Avloptlcs  -  Demonstrate  flight  worthiness  of  50  mega  bit  per  second  fiber  optic  data  bus. 
Fabricate  a  brassboard  video  data  bus.  Modular  Avionics  Packaging  -  Prepare  change  of  existing  MIL  standards  or  specifications 
for  utilisation  of  Nodular  Packaging  Technology.  Incorporate  new  technology  advances  Into  the  project.  Continue  support  of 
system  demonstration  candidates.  Information  Handling  -  Define  po8t-1985  avionics  digital  processing  system  functions  and  their 
subsystem  Interfaces.  Continue  system  architectural  trade-off  studies. 


5.  (J)  Program  to  Completion:  Advanced  Airborne  Early  Warning  Radar  -  Complete  development  of  lightweight  multifrequency 
surveillance  radar  and  prepare  engineering  development  specifications  for  selected  options.  Advanced  Avloptlcs  -  Hardware 
demonstration  of  video  and  high  speed  data  buses  including  development  and  flight  test  of  radar,  Electronic  Warfare,  video, 
Electronic  Countermeasures  and  high  speed  digital  internal  links.  Development  of  critical  components  and  procurement 
specifications.  Modular  Avionics  Packaging  -  Demonstration  of  hardware  to  accomodate,  speed,  power,  and  functional  density  of 
Very  High  Speed  Integrated  Circuit  devices.  Design  and  incorporation  of  packaged  devices  In  improved  and/or  newly  developed 
avionics  systems.  Information  Handling  -  Simulation  of  alternative  system  architectures  resulting  m  laboratory  implementation  of 
a  selected  system  archlt'^cture  for  tactical  aircraft.  Flight  demonstrations  of  selected  architectural  concepts  and  decision 
algorithms. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  63251N 

DoD  Mission  Area:  553  -  EnRlneerlng  Technology  (ATP) 


Title:  Aircraft  Systems  (Advanced) 

Budget  Activity:  2  Advanced  Technology  Developaent 


<U)  RESOURCES  (PROJECT  LISTING):  (Dollars  in  Thousands) 


Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY 

1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

5,930 

3,744 

3,430 

6,671 

Continuing 

Continuing 

W0585 

F-14/A-6  Follow  On  (VFMX) 

925 

0 

0 

0 

Continuing 

Continuing 

WO  5  86 

Lightweight  Hydraulic  System 

0 

0 

0 

0 

Cont Inulng 

Continuing 

W06i7 

Composite  Structures  for  Adv  Aircraft 

5,005 

3,744 

3,430 

6,671 

Continuing 

Continuing 

W1588 

VPX 

0 

0 

0 

0 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED: 

This  program 

provides 

for  advanced 

development  of  aircraft  systems 

technologies  for  future  Navy /Marine  Corps  aircraft.  It  also  provides  a  means  to  define  aircraft  options  for  all  future 
Navy/Marine  Corps  missions  in  preparation  for  Department  of  Defense/Navy  decisions  to  establish  line  Item  aircraft  development 
programs*  The  Lightweight  Hydraulic  System  Project  (funded  In  FY  1980  and  prior  years  and  with  planned  funding  for  FY  1985)  will 
provide  smaller,  more  compact  and  lighter  hydraulic  systems  to  accoonnodate  future  hydraulic  power  requirements  of  advanced 
airframes.  The  Composite  Structures  project  will  provide  major  primary  composite  structures  for  tactical  aircraft  offering 
reduced  weight,  Improved  corrosion  resistance,  and  increased  battle  damage  tolerance* 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Funds  requested  are  required  for  continued  development  and  test  of  the  Composite  Aircraft 

Structures  Project.  This  technology  project  Is  applicable  to  all  future  tactical  aircraft  developments  and  Includes  design, 

fabrication  and  test  of  composite  aircraft  fuselage  components.  As  this  is  a  continuing  program,  the  above  funding  profile 
includes  outyear  escalation  and  encompasses  all  work  or  development  phases  now  planned  or  antlclpted  through  FY  1984  only. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thousands)  The  changes  between  the  funding  profile  shown  In  t' 

1982  Descriptive  Summary  and  that  shown  In  this  Descriptive  Summary  are  +989  In  FY  1981,  -1166  In  FY  1982,  and  -4,803  in  FY 

In  FY  1981  the  Composite  Structures  for  Advanced  Aircraft  Project  was  Increased  +263  due  to  CNO  direction  to  accelerate 
development  of  damage  tolerant  advanced  composite  fuselage  structure.  The  reduction  of  -1,166  from  the  Composite  Structures  for 
Advanced  Aircraft  Project  in  FY  1982  results  from  Navy  distribution  of  an  overall  budget  reduction.  The  reduction  of  -4,803  in  FY 

1983  occurred  as  a  result  of  rescheduling  (stretch-out)  of  the  Lightweight  Hydraulics  effort  and  distribution  of  Navy  Budget 
reductions  to  the  Composite  Structures  program,  which  will  also  result  In  stretch-out  of  that  effort. 
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Progra.n  Element.  6 32 5 1 N  Title;  Aircraft  Systems  (Advanced) 

DoD  Mission  Area:  553  -  Engineering  Technology  (ATP)  Budget  Activity;  2  ~  Advanced  Technology  Development 


(U)  FUNDING  AS  REFLECTED  IN  FY  1962  DESCRIPTIVE  SUMMARY: 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

TOTAL  FOR  PROGRAM  ELEMENT 

6,989 

4,941 

4,910 

8,233 

Continuing 

W0586 

Lightweight  Hydraulic  System 

3.341 

0 

0 

2,746 

Continuing 

W0647 

Composite  Structures  for  Adv  Aircraft 

3,451 

4,742 

4,910 

5,487 

Continuing 

W0588 

Advanced  Aircraft  Concept  Formulation 

197 

199 

0 

0 

0 

(1)  OTHER  APPROPRIATIONS  FUNDS;  Not  applicable. 


Total 
Estimated 
Cost _ 

Continuing 

Continuing 

Continuing 

0 
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Program  Element:  63251N 

DoD  Mission  Area:  553  -  Engineering  Technology  (ATP) 


Title:  Aircraft  Systems  (Advanced) 

Budget  Activity.  2  -  Advanced  Technology  Developnent 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  W0586.  Lightweight  Hydraulic  System:  This  project  will  provide  for  the  hydraulic  power 
requirements  of  future  advanced  aircraft.  The  increasing  demand  for  greater  aircraft  mission  performance  in  addition  to 
aerodynamic  requirements  of  thin  wing,  high  density  airframes  has  accentuated  the  need  for  a  less  voluminous  hydraulic  power 
system.  The  concept  using  high  pressure  fluid  technology,  hydraulic  seal  technology  and  titanlun  welding  techniques  to  achieve 
large  reductions  in  system  weight  (30^),  space  (40t)»  and  maintenance  requirements  (25Z),  Increased  reliability  and  survivability 
over  existing  hydraulic  power  systems.  W0647,  Composite  Structures  for  Advanced  Aircraft:  This  project  will  develop  and  evaluate 
major  primary  composite  structures  for  tactical  aircraft  applications.  In  general,  composite  structures  provide  the  most 
economical  path  to  major  reductions  in  aircraft  weight  while  reducing  maintenance  and  Increasing  structural  service  life. 
Composite  materials  are  highly  desirable  for  all  future  Naval  aircraft,  essential  to  Vertical/Short  Take  off  and  Landing  aircraft 
and  helicopters  where  weight  and  fatigue  life  are  critical  Items.  The  initial  development  article,  to  obtain  system  gains  of 
reduced  weight,  increased  corrosion  resistance  and  battle  damage  tolerance,  while  maintaining  or  reducing  costs,  was  the  composite 
wing  for  the  Advanced  Harrier  (AV'BB). 

(D)  RELATED  ACTIVITIES;  Continuous  information  exchange  is  being  carried  on  with  the  Army,  Air  Force,  NASA,  private  Industry,  and 
educational  institutions  in  addition  to  utilizing  technologies  developed  in  applicable  Exploratory  Development  program  elements. 
Composite  Materials  Structures  R&D  in  program  elements  62761N  and  62241N  provide  the  technology  base  for  the  Composite  Structures 
for  Advanced  Aircraft  Program. 

<U)  WORK  PERFORMED  BY:  Lightweight  Hydraulic  System  In-House:  Naval  Air  Development  Center,  Warminster,  PA.  Contractors: 
Rockwell  International,  Columbus,  OH;  Vick:r<i,  Jackson,  MS,  and  Vought  Aircraft,  Dallas,  TX.  Composite  Structures  for  Advanced 
Aircraft .  In-House:  Naval  Air  Deveiopmen<L  Center,  Warminster,  PA.  Contractors:  McDonnell  Douglas  Corporation,  St»  Louis,  NO; 
Northrop  Corporation,  Hawthorne,  CA;  GruBr>An  Aerospace  Corporation,  Bethpage,  NY,  Vought  Corporation,  Dallas,  TX,  and  Lockheed 
California  Company,  Burbank,  CA;  and  Boeing  Mlitary  Airplane  Company,  Seattle,  WA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1961  and  Prior  Accomplishments:  Lightweight  Hydraulic  System  accomplishments  Include  the  establishment  of  feasibility 
for  high  fluid  pressure  operation,  determination  of  system  performance  characteristics,  development  and  testing  of  an  8,000  psi 
pinup,  actuator  and  other  Lightweight  Hydraulic  System  components,  development  and  sizing  of  titanium  tubing,  permanent  tube 
connectors,  fittings  and  hoses,  completion  of  selection  and  endurance  testing  of  seals  and  hydraulic  fluid  component  design  for 
slmulitloni  and  fabrication  of  simulation  initiated.  The  Composite  Structures  for  Advanced  Aircraft  project  completed  the  design 
for  the  AV-8B  composite  wing  and  forward  fuselage.  Results  indicate  a  producible,  economic  design  with  a  predicted  26Z  weight 
savings.  Progress  through  this  program  element  supports  w..g  weight  and  producibility  projections,  and  also  includes  fabrication, 
assembly,  and  structural  test  of  the  full  scale  AV-8B  compcslte  wing  main  torque  box.  Evaluation  ia  underway  of  aircraft  critical 
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Program  Element:  63251N  Title:  Aircraft  Systems  (Advanced) 

DoD  Mission  Area:  553  -  Engineering  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

assemblies  for  fuselage  structureSj  commencing  with  patrol  aircraft  application  and  progressing  to  fighter/attack  aircraft 
construction.  Post-buckled  structural  concepts  have  been  shown  to  be  feasible,  and  acoustic  fatigue  has  been  shown  to  be  of  minor 
consequence  for  this  type  of  construction. 

2.  (U)  FY  1982  Program:  Composite  Structures  for  Advanced  Aircraft.  Initiate  design  Information  and  criteria  verification  for 
advanced  composite  fighter/attack  fuselage  structure.  Including  intermediate-temperature  and  survivable  fuel-containing  concepts. 
Complete  structural  testing  of  patrol  aircraft  mid  and  aft  fuselage  structures;  complete  F-404  Duct  and  Nacelle  structural  design 
and  ground  test  and  evaluation.  Continue  design  criteria  development  for  post-buckled  fuselage  construction  under  combined  loads. 
Initiate  durability  testing  of  advanced  lifting  surface  and  ballistic  damage  tolerance  assessment  of  composite  fuselage  panels. 

3.  (u)  FY  1983  Planned  Program:  Composite  Structures  for  Advanced  Aircraft.  Continue  development  of  advanced  composite 
fighter/attack  fuselage  structures  with  potential  application  for  composite  Integral  fuselage  fuel  tank  for  AV-8B  aircraft. 
Conduct  flight  testing  of  Duct/Nacelle  structure  and  continue  durability  testing  of  advanced  lifting  surface.  Continue  post- 
buckled  fuselage  design  criteria  development  and  ballistic  damage  tolerance  assessment. 

4.  <U)  FY  1984  Planned  Program:  Composite  Structures  for  Advanced  Aircraft.  Complete  structural  testing  of  advanced  lifting 
surface  and  Initiate  testing  of  subcomponent  hardware  for  composite  fighter/attack  fuselage  structure.  Initiate  service 
evaluation  of  Nacelle  structure  on  carrier-based  patrol  aircraft.  Complete  post-buckling  criteria  development  and  survivability 
evaluation. 

5.  (U)  Program  to  Completion:  Lightweight  Hydraulic  System.  Complete  prototype  system  testing;  Initiate  fabrication  of  hardware 
for  flight  test;  complete  full  system  flight  test  and  final  system  design  specification.  Comp^qsite  Structure  for  Advanced 
Aircraft .  Continue  composite  technology  efforts  for  Navy  advanced  aircraft/load/conf Iguratlon  requirements.  Conduct  design, 
tooling,  fabrication  and  teat  of  major  composite  structural  ^subassemblies  to  provide  the  technical  base  for  greater/more  efficient 
composite  use  in  advanced  aircraft. 


6.  (U)  Milestones:  Not  Applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Progran  Element :  63303K 

OOD  Mission  Area:  SS3  -  Engineering  Technology  (ATP) 

(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 
Project 

No.  Title 


TOTAL  FOR  PROGRAM  ELEMENT 

W04A7  Electromagnetic  Radiation  Source  Elimination 
Technology 

(Vj)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Electromagnetic  Radiation  Source  Elimination  Project  has  been  the 
principal  source  of  Antl-Radlatlon  Missile  guidance/  autonomous  emitter  location  technology  for  the  Navy.  The  technology  used  In 
High  Speed  Antl-'Radlatlon  Missile  Is  a  recent  example.  Electromagnetic  Radiation  Source  Elimination  Is  a  project  hlch 
demonstrates  advanced  lethal  defense  suppression  techniques  and  concepts  that  can  transition  to  existing  or  planned  systems;  or 
establish  the  basis  for  the  start  of  a  new  weapon  system  program.  Examples  are,  A**6E  All  Weather  Stand-off  Attack  Control  System 
and  High  Speed  Anti-Radlatlon  Missile.  The  principal  mission  needs  and  objectives  addressed  are:  CD  Develop  techniques  which 

provide  effective  lethal  defense  suppression  from  standoff  ranges  {  (2)  Develop 

techniques  and  concepts  which  could  provide  Antl-Radlatlon  Missiles  a  countermeasure  against  decoys,  jamnlng,  etc.;  (3)  Develop 
techniques  and  concepts  for  destroying  Che  Command,  Control  and  Coonunlcations  networks  used  In  integrated  enemy  surface-to-air 
missile  systems;  (4)  Expand  existing  technology  base  to  include  low  frequency/ 

J 

(0)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  Based  on  technology  realized  from  the  Missile  Sight  location  system  development  and  testing, 
select  the  best  antenna  |  7<leslgn  for  the  Fighter  Attack  Emitter  Strike  System.  Develop  and  fabricate 

critical  conponents/systems  necessary  to  conduct  design  validation  experiments.  Integrate  subsystems f  i 

and  conduct  captive  flight  tests.  Continue  the  development  snd  demonstration[~ 

_  Complete  seeker  hardware  Integration  and  demonstrate 
^in  static  site  and  flight  rests.  As  this  Is  a  continuing  program,  the  above  funding  profile  Includes 
outyear  escalation  and  encompasses  all  work  or  development  phases  now  planned  or  anticipated  through  FY  1984  only. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY;  (Dollars  In  Thousands)  The  changes  between  the  funding  profile  shown  In  the  FY 
1982  Descriptive  Summary  and  that  shotm  In  this  Descriptive  Suosary  are  as  follows:  An  Increase  in  FY  1981  of  1,979,  a  decrease 

In  FY  1982  of  87,  and  a  decrease  In  FY  1983  of  743  are  the  result  of  refined  estimates  of  costs  Including  escalation. 


Title:  Electromagnetic  Radiation  Source  Elimination  System  Technology 
Budget  Activity:  2  -  Advanced  Technology  Development 


Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estimate  Eatlmate  to  Completion  Coat _ 


4,277 

4,277 


5,963 

5,963 


5,649 

5,849 


6,635 

6,635 


Continuing  Continuing 
Continuing  Continuing 
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Program  Element:  63303N  Title:  Electromagnetic  Radiation  Source  Elimination  System  Technology 

DOD  Mission  Area:  553  -  Eagineeriag  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

(U)  FUNDING  AS  REFLECTED  IN  THE  FT  1982  DESCRIPTIVE  SUMMARY: 


Project 

No. 

Title 

FT  1980 
Actual 

FT  1981 
Estiaete 

FT  1982 
Estiaate 

FY  1983 
Eetimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

W0447 

TOTAL  FOR  PROGRAM  ELEMENT 

Electromagnetic  Radiation  Source  Elimination 
Technology 

1.484 

1,464 

2,298 

2,298 

6,0S0 

6,050 

6,592 

6,592 

Continuing 

Continuing 

Continuing 

Continuing 

(U)  OTHER  APPROPBIATIONS  FUNDS:  None 


Program  Clement;  633Q3N  Title;  Electromagnetic  Radiation  Source  Ellalnatlon  System  Technology 

OOD  Mission  Area:  553  -  Engineering  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Analysis  and  recent  trends  show  that  the  current  and  projected  surface-to-air  threat 

will  inflict  unacceptable  attrition  on  Navy  aircraft  if  not  countered  by  defense  suppression  systems*  At  a  2SZ  attrition  rate, 

over  732  of  the  original  force  would  be  lost  after  only  S  sorties.  Because  of  the  United  number  of  aircraft  In  a  carrier  task 
force,  attrition  Is  critical  and  must  be  kept  low  In  order  to  sustain  operations.  The  techniques  for  reducing  attrition  are 
widely  varied  and  consist  of  titles,  electronic  countermeasures,  and  anti-r^iation  missiles.  The  Electromagnetic  Radiation 
Source  Elimination  Project  j provides  a  means  for  develc^lng  lethal  defense 

suppression  technology  to  counter  new  types  of  enemy  electromagnetic  radiation  and  countermeasure  techniques) 

'  This  technology  Is  also  a  means  of  proving  technical  feasibility  prior  to  coonltment  to  higher  cost  and 
schedule  constrained  system  development  programs.  Once  demonstrated,  the  technology  passes  to  a  system  program  such  as  High  Speed 
Antl-Radlatlon  Missile,  or  A-6E  All  Weather  Standoff  Attack  Control  System  for  continued  development.  The  mission  needs^  and 

objectives  being  addressed  by  this  program  are:  (1)  Develop  techniques  which  provide  effective  lethal  defense  suppression^ _ 

J  (2)  Develop  techniques  and  concepts  which  could  provide  Antl-Radlatlon  Missiles  a 

countermeasure  against  decoys,  jamming,  etc.;  (3)  Develop  techniques  and  concepts  for  decoying  and  destroying  the  Coaiand,  Control 

and  Communications  networks  used  In  integrated  surface-to-air  missile  systems;  (4)  Expand  existing  t'^chnolcgy  base  to  include  low 
frequency  i  i threats.  Current  Electromagnetic  Radiation  Source  Elimination  tasks 

are:  (a)  fighter  Attack  Emitter  Strike  System*.  A  J _  Jsystem  capable  of  destroying  enemy  Surface-to-Alr  Missile 

systems  If  ■  Combines  technology  from  the  Missile  Site  Location  System  developed  under  the 

Electromagnetic  Radiation  Source  Elimination  Project/ 


for  radar  warnirn 
(d)f^  tSeeker: 

to  determine  performance  potential 


__  (c)  Advanced  Receiver  Techniques:  Advanced  receiver  technology  being  developed 

ecelv^  application  to  handle  the  emitter  pulse  densities  and  advanced  wave  forms  projected  for  the  future. 
An  advanced,  highly  accurate  seeker  Q 

I  Evaluate  alternative  /Concents 

C  1 


(U)  RELATED  ACTIVITIES:  High-Speed  Antl-Radlatlon  Missile,  Electromagnetic  Radiation  Source  Elimination  Is  also  coordinated 
closely  with  Air  Force  and  Army  defense  programs.  A  tri-servlce  Industry  review  of  on-golng  and  planned  lethal  defense 
suppression  programs  was  held  In  October  1979  and  in  January  1982  In  the  Interest  of  coordination  and  to  avoid  unwarranted 
duplication  of  effort.  Supporting  exploratory  development  effort  provided  under  PE  62332N,  Strike  Warfare  Weaponry  Technology. 


441 


I 


Program  Element:  63303N  Title:  Electromagnetic  Radiation  Source  Elimination  System  Technology 

OOD  Mission  Area:  553  -  Engineering  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

(U)  WORK  PERFORMED  BY:  In-Houae :  Naval  Weapons  Center,  China  Lake,  CA;  Naval  Ocean  Systems  Center,  San  Diego,  CA«  Contractors: 
Texas  Inst'ruments,  Inc.,  Dallas,  TX;  Motorola  Inc«,  Scottsdale,  AZ;  Norden  Dlv.,  United  Technologies,  Norwalk,  CT;  Airborne 
Instruments  Lab  (AIL),  Deerpark,  NY;  Hughes  Aircraft,  Canoga  Park,  CA;  Litton  Amecom,  College  Park,  ND« 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  (U)  FY  1981  and  Prior  Accomplishments:  Seekers,  broadband  antennas,  receivers,  and  processors  developed  under  the 
Electromagnetic  Radiation  ^urce  Elimination  project  are  used  In  Standard  Antl-^Radlatlon  Missile  and  SHRIKE  Missiles.  The  fixed- 
body  Phase  II  seeker  provided  the  basis  for  the  High  Speed  Anti -Radiation  Missile  system.  ^  Locator  System  flight 


tested  In  threat  environments. 

Broadband  [ 

completed. 

Two  successful  live  flrlngaf 
breadboarded  and  tested. 


Missile  site  location  system  integrated  Into  an  aircraft  and  tested  P 

_ antenna  was  demonstrated.  The  /development  was 

J  demonstrated.  _  hardware  is  completed  and  Is  undergoing  laboratory  tests. 

Two  r  were 

Jbench  Integration  was  successfully  demonstrated. 


2.  (U)  FY  1982  Program:  Complete  joint  Navy/Alr  Force  follow-on  flight  testing  of  the  Missile  Site  Location  System  to  assess 
performance,  ^  j  Using  the  results  of  the  Missile  Site 
Loctlon  System  tests,  identify  the|~  |  system  requirements  and  design  parameters  for  the  Fighter  Attack  Emitter  Strike 
^stem.  Field  test  advanced. receiver  system  Build  and  launch  three 
^  ~]ml88les.  Initlater  system  Advanced  Development  Model  Hardware  effort.  Contln^Je  bench  Integration  of  a 
I  for  use  In  both  alr-to-alr  and  air-to-ground  roles.  Captive  flight  test  In  the  alr-to- 
alr  role.  Complete/  and  conduct 
static  site  tests.  Select  the  best  of  two  alternative  | _  _ _ jfor  continued  development.  ’ 


3.  (U)  FY  1983  Planned  Program;  Using  results  of  Fighter  Attack  Emitter  ^rlke  System/  ^  syst 

Identify  critical  design  areas  P  _  required 

experiments  to  validate  the  ^algn  concepts  without  resorting  to  expensive  all-up  system  flight  tests. ~~t)esign  and  fabl^lcate 
hardware  for  these  experiments.  Design  and  Initiate  fabrication  of  an  opertlonally  effective/^  based 

on  requirements  identified  in  T^demonstratlon  firings.  Integrate  componentsP  and  conduct 

captive  flight  teats.  Prepare  for  live  demonstrations.  Initiate  packaging  of  the  i  for  Radar  Warning 

Receiver  application.  Dev.g^lop  fllghy.worthy  antennas,  receiver  and  transmitters  for  demonstration  of  the  selecte^ 

Continue^ _  _ ^'testing. 

4.  (u)  FY  198*  Planned  Program:  Modify  ^ 

hardware  and  perform  captive  tests  Co  assess  the  performance  of  the  full-up  Fighter  Attack  Emitter  Strike  System 


^  systeQ  design  competition, 
L  Develop  critical 
t  tests. ^Design  and  fabricate 


4*2 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  633Q6N 

DoD  Mission  Area:  553  -  Engineering  Technology 


Title;  Advanced  Air  Launched  A1 r-to~Surface  Missile  Systems 
Budget  Activity:  2  ~  Advanced  Technology  Development 


(U)  RESOURCES  (PROJECT  LISTING); 
Project 


(Dollars  In  Thousands) 


No. 


W0551 

W0996 


Title 

TOTAL  FOR  PROGRAM  ELEMENT 
Alr-to-Surface  Missile  Guidance  Technology 


FY  1981 
Actual 

5.389 

4,026 


Alr-to-Surface  Missile  Warhead  and  Fuze  Technology  1,363 


FY  1982 
Estimate 

3,838 
2.  342 
1,496 


FY  1983 
Estimate 

4,011 

2,390 

1,621 


FY  1984 
Estimate 

4,283 

2,553 

1,730 


Additional 
to  Completion 


Total 

Estimated 

Cost 


Continuing  Continuing 
Cont Inulng  Cont Inul ng 
Continuing  Continuing 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED:  This  Program  Element  provides  for  development  and  demonstration  of  technical 
concepts  which  could  improve  the  combat  utility  of  alr-to-surface  missile  systems.  The  Alr-to-Surface  Missile  Guidance  Technology 
Project  supports  development  of  all-weather  mid-course  and  terminal  guidance  concepts  such  as  an  Advanced  Tactical  Inertial 

System  based  on  laser  gyro  concepts,  passive  millimeter  wave  mid-course  navigation,  _  _ 

guidance  and  syntlietic  aperture  radar  raid-course /terminal  guidance.  For  future  application  as  potential  all-weather 
terminal  guidance  systems,  ^  and  Synthetic  Aperture  Radar  guidance  systems  are  being  developed 
Jointly  with  the  Air  Force.  The  guidance  technology  project  will  require  airframes  as  flight  test  beds  for  guidance  system 
testing.  The  objective  of  the  Alr-to-Surface  Missile  Warhead  and  Fuze  Technology  project  is  increased  weapon  terminal 
effectiveness.  The  principal  emphasis  is  on  demonstrating  the  feasibility  of  unitary  ordnance  systems  for  multi-target 
applications  and  to  Investigate  cluster  submunltion  technology  for  modular  warhead  application. 


Guidance 

terminal 


<U)  BASIS  FOR  FY  1983  RDT6E  REQUEST:  To  address  critical  risk  areas  Identified  In  joint  Service  requirements,  additional  effort 
is  needed  In  the  areas  of  missile  guidance  and  ordnance  subsystems  development.  In  particular,  additional  work  Is  required  to 
demonstrate  terminal  accuracy  potential  against  representative  ship  and  land  point  or  area  targets.  Evaluate  and  analyze  guidance 
options  that  will  integrate  with  modular  warhead  concepts  Including  fuzing,  unitary  warheads  and  wide  area  target  sensitive 
submunttlons .  As  this  is  a  continuing  program,  the  above  funding  Includes  outyear  escalation  and  encompasses  all  work  or 
development  phases  now  planned  or  anticipated  through  FY  1984  only. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thousands)  The  changes  between  the  funding  profile  shown  In  the  FY 
1982  Descriptive  Sumnary  and  that  shown  In  this  Descriptive  Summary  are  as  follows:  Decreases  of  51  In  FY  1981,  253  In  FY  1982 
and  451  In  FY  1983  are  the  result  of  adjustments  to  Inflation  indices,  refinement  of  costs  estimates  and  Navy-wide  reductions. 
Air-to-Surface  Missile  Propulsion  Technology  Is  not  funded  In  FY  1982  and  subsequent  years  pending  a  reassessment  of  all  RAMJET 
development  efforts.  Advanced  Propulsion  Technology  was  carried  as  a  continuing  effort  in  this  element  in  FY  1981  and  prior 
years.  The  highly  successful  Advanced  Low  Volume  RAMJET  system  which  resulted  from  this  effort  was  the  progenitor  of  current  and 
Navy  and  Air  Force  advanced  RAMJET  technology  programs. 
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Program  Element:  63306N  Title:  Advanced  Air  Launched  A1 r-»to-Surface  Missile  Systems 

DoD  Mission  Area:  553  -  Engineering  Technology  Budget  Activity:  2  ~  Advanced  Technology  Development 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY: 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

Total 

Additional  Estimated 

to  Completion  Cost _ 


TOTAL  FOR  PROGRAM  ELEMENT 
W0551  ASM  Guidance  Technology 

V.0996  ASM  Warhead  and  Fuze  Technology 


3,840 

5,440 

4,093 

4,462 

Continuing 

Continuing 

2,799 

4,061 

2,577 

2,809 

Continuing 

Cont inulng 

1,041 

1.379 

1,516 

1,653 

Continuing 

Continuing 

(U)  OTHER  APPROPRIATIONS  FUNDS:  Not  applicable. 


'♦45 


‘'r*k',rifr  Title:  Advanced  Air  Launched  Air-to-Surf ace  Missile  Systems 

'vwi  Mis-  .m  Are^:  553  ~  Engineering  Technology  Budget  Arflvlty:  2  -  Advanced  Technology  Development 

U)  i'KTAM.FH  BArKGR^l’ND_^AND  DESCRIPTION :  The  known  and  postulated  capabilities  of  Soviet  shipboard  and  land  based  antl-alr 

.-n -i .  n  svst-'r»is  pre«*'nts  a  ftirtBldahl^  challenge  to  attacking  aircraft.  The  raultl-operat  tonal  nodes,  extended  racge.  redundancy 
^•1  <  of  surf  ice-t^-al  r  missiles  currently  deployed  and  under  development  will  inpose  unacceptable  loss  rates  on 

ur.-raft.  These  defensive  systems  are  effective  against  both  aircraft  attempting  to  deliver  weapons,  and  most  of  the 
'  VMS .  The  need  to  Improve  survivability  and  effectiveness  during  alr-t0“8urface  attack  of  heavily  defended  high 

valuM  firgMts  Is  the  prlr.ctpal  reason  for  the  efforts  currently  being  pursued  by  this  program.  The  objectives  of  these  projects 

*r.-  i->  1st:  ratM  the  suit^hll^ty  of  technical  concepts  for  supporting  the  development  of  an  adverse  weather,  survivable. 

-iss  ]  The 

Vi  ariMd  Ta  ri.-a*  Inertial  Guidance  System  is  Msed  on  the  ring  laser  gyro  concept  which  has  demonstrated  the  potential  for  high 
a«',-  .r,»,  V  navl^iatlon,  exceptional  reliability,  small  packaging  and  low  power  requirements  at  low  cost.  Inis  project  Is  also 
.'•..••.Matting  w»u-ther  |  ^guidance  concepts  can  provide  high  precision  all  weather  mld- 

’irs.‘  na.iKtation  fixes  through  correlation  techniques  and  accurate  terminal  ’lomlng.  Also  under  Investigation  is  whether 
■^ynirn  tl.-  Ap*'rture  Radar  or  othMr  active  radar  guidance  with  an  autonomous  target  Identification  capability  can  provide  a  htgh- 
prec i « I  )ti  active  seeker  option.  The  Warhead  and  Fuze  Technology  project  is  being  used  to  evaluate  concepts  which  provide  the 
oor*-ntial  ‘or  high  single-shot  lethality  against  a  range  of  high-value  targets.  Reactive  case  and  kinetic  energy  warheads  with 

prog rarmwaHle  fii.-ing  offer  the  potential  for  s f gn  1  f  1  cant ly  Increased  lethality  for  ship  attack.  The  feasibility  of  delivering 

.  lust.T  TBviiitions  such  as  the  Air  Force  Wide  Are^.  Anti-Armor  Munitions  using  standoff  missiles  will  also  be  investigated. 

(U)  RFLATFi.^A(Tr\J[_T^E^:  A  major  portion  of  the  guidance  effort  in  chisp  element  la  the  Joint  All  Wiather  Guidance  System  Program 

un*ier  k'int  Navy/Alr  Force  support.  Air  Force  support  Is  provided  under  PE  63601F.  Thej "]guidance  under 

this  element  are  derived  from  earlier  efforts  under  62332N. 

(f)  WORK  PERFORMEp_JlY :  l5L.^®usje:  lead  laboratory  Is  Naval  Weapons  Center,  China  Lake,  CA.  Contractors :  Vought  Missile  and 

Space  Company,  Dallas,  TX;  Chemical  Systems  Division,  United  Technologies,  Inc.,  Sunnyvale,  CA;  Honeywell  Defense  Systems 
nivisliin,  Minneapolis,  MN;  Marti  Marietta  Aerospace,  Orlando,  FL;  Goodyear  Aerospace,  Litchfield  Pk.,  AZ; 

( V )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS : 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Past  efforts  to  design,  develop,  fabricate  and  test  an  Air  Launched  Low  Volume  RAMJET 

propu I s ion/ai rf rank*  system  resulted  in  a  successful  free  flight  test  program.  Six  systems  were  flown  between  November  1974  and 
April  1979  with  more  than  95^  of  all  project  objectlvts  achieved.  These  flights  demonstrated  the  full  range  of  altitude,  velocity 
and  flight  profile  conditions  including  the  split  altitude  anti-ship  attack  profile.  The  sixth  flight  demonstrated  Improved 
performance,  low  cost  propulsion  components  and  the  ability  of  a  passive  microwave  sensor  to  perform  through  an  aerodynamic  heated 
quartz  polyamid  radome.  The  Advanced  Tactical  Inertial  Guidance  System  was  developed  and  demonstrated.  This  effort  transitioned 
early  from  PF  62332  in  this  Program  Element.  The  Advanced  Tactical  Inertial  Guidance  System  prototype  was  used  to  demonstrate  the 


Progr^^m  Element: 
DoD  Mission  Area: 


63306N 

553  -  Engineering  Technolog 


Title:  Advanced  Air  launched  A1 r-to-Surface  Missile  Systems 
Budget  Activity:  2  ~  Advanced  Technology  Development 


potential  of  laser  gyro  systems  for  Aircraft  navigation.  Tuo  scaled  down  missile  navigation  systems  have  been  procured  to  support 
seeker  captive  flight  tests.  Mid-course  position  finding  and  terminal  homing  in  captive  flight  was  demonstrated  o' lilting 
Microwave  Radiometer  subsystems.  The  Advanced  Tactical  Inertial  guidance  System  and  the  Microwave  Radiometer  breadboard 
subsystems  were  fully  Integrated  and  demonstrated  In  August  1979.  A  Memora-idum  of  Agreement  for  the  development  of  an  adverse 
weather  missile  guidance .system (  '^synthetic  aperture  radar  technologies  was  negotiated 
with  the  Air  Force  and  development  activity  was  Initiated. 

2.  (U)  Ordnance  technology  emphasis  will  be:  (1)  developing  a  programable  fute;  (2)  Investigate  the  feasibility 
of  expanding  the  target  spectr'.Hii  by  the  Incorporation  of  alternate  damage  mechanisms  Into  reactive  case  warhead  designs;  (3)  shock 
tests  will  be  conducted  to  verify  performance  of  critical  fuze  components  when  exposed  to  tl  -  high  shock  environment  associated 
with  hardened  targets;  (4)  system  synthesis  for  modular  warhead  concepts  Including  wide  area  Anti-Armor  Munitions  will  be 
Investigated.  In  the  guidance  technology  project,  the/  }Mlcrowave  Radiometer  seeker  will  be  further  flight  tested  as  an 
all-weather  terminal  guidance  system.  Guidance  concepts  Including]  j  synthetic 
aperture  radar  will  be  Investigated  to  determine  the  most  promising  concept  for  demonstration  through  the  joint  Navy/AIr  Force 
guidance  program. 

3.  (U)  FY_.1983  Plar_  '  Program:  The  technology  program  will  continue  Initiatives  established  In  FY  1982  which  Include  evaluation 
and  validation  of  guidance  and  control  options  and  will  conclude  development  of  terminal  and  mid-course  guidance  units/ 

J  synthetic  aperture  radar).  Empirical  material  pcnetratlo.i  analysis  will  be  conducted  to  determine  the  survlv^lllty  of 
warhead  designs  during  penetration  of  earth,  concrete  and  steel.  Programmable  fuze  design  will  be  finalized  and  ready  for  missile 
Integration.  Proximity  fuze  effort  will  be  Initiated  to  support  alrburst  requirements  for  a  unitary  warhead  technology  effort. 

FY  1984  Planned  Program:  Full  scale  and  scaled  baseline  warhead  design  verification  testing  will  be  completed  and 
penetration  program  prediction  credibility  established.  The  adaptive  fuze  design  will  be  finalized  and  ten  models  will  be 
fabricated  for  demonstration  testing  In  FY  1984.  A  baseline  proximity  sensor  design  will  be  selected  for  development  and 
demonstration.  Promising  missile  guidance  concepts  will  be  selected  on  the  basis  of  captive  flight  data  generated  In  FY  1983  and 
efforts  to  validate  these  concepts  In  free  flight  testing  will  be  Initiated. 

5'  (G)  Program  to  Completion:  This  Is  a  continuing  program. 


Milestones :  Not  Applicable. 


I 


FY  1983  RDT&E  DESCRIPTI VE  SUMMARY 

Program  Element:  63308N  Title:  Alr-to-Alr  Missile  Technology  Demonstratton 

DoD  Mission  Area:  553  -  Engineering  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 


Total 

Estimated 

Cost _ 

Continuing 
Cont  tnui ng 
Continuing 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 
Project 

No.  Title 

TOTAL  FOR  PROGRAM  ELEMENT 
WOA40  RAMJET  Missile  Technology 

W0453  Advanced  Air  Technology  Demonstration 


FY  1981  FY  1982  ’•'Y  1983  FY  1984  Additional 

Actual  Estimate  Estimate  Estimate  \o  Completion 

2.871  4,262  2,923  3,233  Continuing 

0  2,037  751  844  Continuing 

2.871  2,225  2,172  2,389  Continuing 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  Demonstrate  and  refine  alr-to-atr  missile  subsystems  applicable  to  projected 
system  needs.  By  exploitation  of  new  technology,  it  is  possible  to  obtain  major  Improvements  In  capability  without  attendant 
increases  In  cost,  size,  complexity  and  development  risks.  The  program  Is  presently  directed  towards  validating  guidance  airframe 
and  propulsion  technology  that  is  needed  to  meet  re<)ulrement8  for  future  missile  systems.  Exploratory  development  component 
subsystem  techniques  that  have  matured  and  require  In-flight  demonstration  prior  to  system  development  commitment  are  conducted  In 
terms  of  captive  and  free  flight  field  tests.  One  specific  guidance  Item  Is  the  charge  coupled  device  seeker. 


(U)  BASIS  FOR  FY  1983  REQUEST;  Perform  final  design,  fabrication  and  Integration  of  the  charged  coupled  device  seeker  for  free 
flight  tests  to  validate  in  actual  airborne  tests  the  acquisition  range  and  tracking  in  a  cluttered  look  down  environment. 
Evaluation  of  lurdware  to  resolve  performance  and  risk  factors  will  help  to  establish  a  flight  demonstrated  technology  base  for  an 
outer-air  battle  missile.  Emphasis  In  FY  1983  will  be  more  specifically  directed  toward  a  standoff  alr-1 ntercept  missile  to 
provide  for  fleet  defense  in  the  outer  air  battle.  This  presages  a  shift  to  a  system  concept  demonstration  which  stresses  long 
range,  high  speed  and  increased  firepower.  As  this  is  a  continuing  program,  the  above  funding  includes  outyear  escalation  and 
encompasses  all  work  or  development  phases  now  planned  or  anticipated  through  FY  1984  only. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY;  (Dollars  in  Thousands).  The  changes  between  the  funding  profile  shown  In  the  FY 
1982  Descriptive  Summary  and  that  shown  in  this  Descriptive  Suimiary  are  as  follows:  -183  In  FY  1981,  -262  In  FY  1982,  and  -397  in 
FY  1983,  and  are  the  result  of  refinement  of  cost  estimates  including  inflation  adjustments. 


) 
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Program  Element:  633Q8N  Title:  Alr-to-Alr  Missile  Technology  Demonstration 

DoD  Mission  Area:  553  -  Engineering  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  ttevelopoent 


(U)  FUNDING  AS  REFLECTED  IN  FY  1982  DESCRIPTIVE  SUMMARY: 


Project 

FY  1980 

FY  1381 

FY  1982 

FY  1983 

Additional 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

3,054 

4,524 

3,320 

Continuing 

W04  53 

(U)  OTHER 

Advanced  Air  Technology  Demonstration 

APPROPRIATION  FUNDS:  Not  applicable. 

0 

3,054 

4,524 

3,320 

Continuing 

449 


Total 

Estimated 

Cost _ 

Continuing 

Continuing 
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Program  Element:  63308N  Title:  Alr-to-Alr  Missile  Technology  Demonstration 
DoD  Mission  Area:  553  ~  Engineering  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

(U)  DETAILED  BACKGROUMD  AND  DESCRIPTION:  The  element  ts  presently  directed  towards  technologies  that  promise  to  enhance  the 
capabilities  of  air-to-air  missiles.  The  charged  coupled  device  imaging  array  seeker  shows  promise  of  meeting  the  requirements 
for  short  range  missile  guidance.  The  charged  coupled  device  seeker  concept  will  be  evaluated  in  captive  and  free  flight 
demonstrations.  The  radar  seeker  technology  of  the  Advanced  Medium  Range  Alr-to-Air  Missile  program  in  conjuctlon  with  techniques 
generated  in  exploratory  development  (under  PE  62332N,  Strike  Warfare  Weaponry  Technology)  indicate  that  seekers  can  be  designed 
and  adapted  to  small  diameter  airframes  that  will  provide  a  capability  f>T  long  range  alr-to-air  systems.  Advances  in 
airbreathing  propulsion  have  demonstrated  that  a  ramjet  could  be  designed  In  a  small  diameter  weapon.  To  exploit  these 
technologies  for  potential  applications  to  future  missiles,  performance  and  missile  integration  Issues  will  be  verified  by  ground 
tests,  computer  simulations  and  airborne  field  testing. 

(U)  RELATED  ACTIVITIES:  The  guidance  concepts  of  the  Advanced  Medium  Range  Alr-to-Air  Missile  program  do  not  meet  the 
requirements  of  longer  range  missiles,  however  significant  portions  of  the  guidance  technology  are  applicable.  Work  in  passive 
radar  seekers  in  the  Electromagnetic  Radiating  Source  Elimination  program  (PE  63303N)  is  supportive  of  the  guidance  demonstration 
for  longer  range  anti-air  missiles.  Advanced  Low  Volume  Ramjet,  and  Advanced  Strategic  Air  Launched  Missile  are  alr-to-surface 
systems  which  may  have  applicable  technology. 

(U)  WORK  PERFORMED  BY:  In-House ;  Naval  Weapons  Center,  China  Lake,  CA.  Contractors :  Raytheon  Co.,  Bedford,  MA. ;  Hughes 
Aircraft  Co.,  Canoga  Park,  CA. ;  McDonnell  Douglas  Astronautics  Co.;  St.  Louis,  MO.;  Boeing  Co.,  Seattle,  WA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  The  Tri-Servlce  Fast  Acquisition  Search  and  Track  Seeker  Program  was  completed.  A 
flyable  prototype  charged  coupled  device  seeker  has  been  developed  under  integral  laboratory  funding  and  Is  in  captive  flight 
testing.  Design  studies  for  integrated  radar  guidance  for  long  range  missiles  have  been  completed.  Various  propulston/alrframe 
configurations  have  been  evaluated  and  candidates  chosen  for  further  Investigation  and  verification. 

1.  (U)  FY  1982  Program:  Ihe  charged  coupled  device  seeker  Investigations  will  be  conducted  by  performing  captive  flight  test, 
computer  simulations,  and  contractual  investigations,  all  leading  to  a  guided  flight  test.  Based  on  FY  1981  and  FY  1982  efforts, 
modifications  to  equipment  will  be  completed  into  a  Sidewinder  airframe  for  guided  free  flight  test.  Advanced  concepts  for  long 
range  air-to-air  will  be  re-evaluated  and  further  Investigation  and  verification  will  continue  in  preparation  for  demonstration. 

3.  (U)  FY  1983  Planned  Program:  An  advanced  seeker  will  be  evaluated  In  captive  flight  test;  mid-course  guidance  handover  to 
terminal  phase  guidance  will  be  verified.  An  adaptive  radome  boreslght  error  correction  algorithm  will  be  verified  by  computer 
simulation.  Packaging  of  flight  weight  propulsion  hardware  will  be  verified.  Procure,  design  and  fabricate  test  hardware  based 
on  technical  issues  identified  in  advanced  concept  Investigations  to  establish  a  flight  demonstrated  technology  base  for  an  outer 
air  battle  missile.  Captive  flight  and  safe  separation  testing  will  begin. 


Program  Element:  63308N 

DoD  Mission  Area:  SS3  -  Engineering  Technology  (ATP) 


Title:  Air~to~Alt  Missile  Technology  Demongtratlon 
Budget  Activity:  2  ~  Advanced  Technology  Development 

4.  (U)  FY  1984  Planned  Program:  Continue  captive  flight/laboratory  tests  and  evaluation.  Complete  hardware  fabrication.  Begin 

air  launched  flight  demonstrations. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  technology  program.  Technology  with  promise  to  enhance  our  alr-to^air  mlaaile 
capabilities  will  be  refined  and  evaluated  to  provide  mature^  low  risk  technology  for  Inclusion  in  programs  to  upgrade  present 
capabilities. 

6.  (U)  Milestones:  Not  applicable.  ' 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  63508N  Title:  Ship  Propulsion  System  (Advanced) 

DoD  Mission  Area:  553~Enf^lneerlng  Technology  (ATP)  Budget  Activity:  2  ~  Advanced  Technology  Developtpcnt 

<U)  RESOURCES  (PROJECT  LISTING):  (Dollars  in  Thousands) 


Total 


Prolect 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No^ 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

15,798 

18,184 

20,457 

34,471 

Continuing 

Continuing 

S0379 

Gas  Turbine  Propulsion  System 

15,798 

11,184 

13,562 

19,550 

Continuing 

Continuing 

S16A9 

DDGX  Propulsion 

0 

0 

6,895 

14,921 

Continuing 

Continuing 

S1683 

Gas  Turbine  Efficiency  Improvement 

0 

7,000 

0 

0 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  HISSIOW  NEED:  SQ379,  Cas  Turblne»  Propulsion  Syatea:  This  program  develops  advanced 
propulsion  systems  and  component  improvements  for  Navy  surface  ships,  (gas  turbine  engines  and  system  components  of  5,000  to 
50,000  horsepower),  A  Ranklne  Cycle  Energy  Recovery  System  will  be  developed  to  convert  gas  turbine  exhaust  heat  to  useful  power 
resulting  In  a  potential  energy  saving  of  252,  Devices  and  equipment  necessary  In  the  ship  propulsion  system  **  e,g*,  clutches, 
reversing  gears  and  propellers,  as  well  as  fuel,  air,  and  land  control  systems  and  equipment  are  developed.  Aircraft  engine 
designs  will  he  modified  and  utilized  in  marine  engine  development.  Gas  turbine  Component  Improvement  Program,  provides  technical 
support  by  the  engine  manufacturer  in  providing  analyses  of  component  problems  identified  as  a  result  of  fleet  operating 
experience.  As  llfe-’llmittng  component  problems  are  Identified,  corrective  modifications  are  developed  to  improve  reliability, 
S1649,  DDGX  Propulsion:  Develop  pre-production  prototype  propulsion  power  transmission  systems  suitable  for  DDGX  gas  turbine 
powered  surface  combatants.  Includes  land  based  and  at-sea  operational  evaluation.  Propulsion  machinery  provides  Improved  fuel 
economy  for  gas  turbine  ships  by  optimizing  latest  developments  In  fuel  efficiency  for  DDGX  requirements,  S1683,  Cas  Tur¬ 
bine  Efficiency  Improvement:  This  project  develops  and  validates  LM2500  engine  modifications  that  will  result  In  a  minimum  2,5X 
improvement  in  overall  engine  fuel  consumption, 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  S0379,  Gas  Turbine  Propulsion  System  -  Development  of  the  Ranklne  Cycle  Energy  Recovery 
system  to  reduce  future  non-nuclear  surface  combatant  main  propulsion  fuel  consumption  by  25Z  will  continue.  Continue  at  sea 
tests  and  evaluation  of  advanced  high  temperature  corrosion  resistant  coatings  and  alloys.  0>ntinue  development  of  shipboard 
controls  Incorporating  microprocessor  and  digital  distributed  technology.  Specific  gas  turbine  component  design  Improvement  areas 
to  be  pursued  In  FY  1983  include  high  pressure  turbine  life  extension,  (e.g.,  continue  the  advanced  shroud  and  blade  coating 
Improvement  program,  advanced  vane  life  Improvement;  rematch  502K-17  first  stage  vane  to  Improve  work  split  and  overall  engine 
efficiency);  low  pressure  turbine  improvement,  (e.g.,  continue  program  to  strip  and  recoat  airfoil  and  interlock  coatings). 
Complete  electronic  fuel  control  investigation.  Development  of  the  40,000  shaft  horespower  reverse  gear  will  continue.  Complete 
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Program  Element:  63508N  Title:  Ship  Propulsion  System  (Advanced) 

DoD  Mission  Area:  553-Englneerlna  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

development  of  advanced  high  temperature  turbine  materials.  Specific  component  design  Improvement  areas  to  be  pursued  In  FY  1982 
Include  high  pressure  turbine  service  life  extension,  (e.g.,  complete  Improved  clearance  control  and  single  shank  blade 
development,  continue  the  advanced  shroud  and  blade  coating  Improvement  program  and  Initiate  an  advanced  vane  life  Improvement 
investigation);  low  pressure  turbine  Improvement  (e.g..  Initiate  program  to  strip  and  recoat  airfoil  and  Interlock  coatings);  and 
controls  and  accessories  (e.g.,  complete  Improved  power  level  actuator  study,  complete  Improved  compressor  Inlet  temperature 
sensor  response,  continue  electronic  fuel  control  Investigation  and  complete  Improved  vibration  sensing  system), 
S1649.  DDCX  Propulsion:  New  start  In  FY  1983.  Complete  Phase  1  tradeoff  studies  and  award  contract  for  design,  construction  and 
factory  test  of  land-based  and  at-sea  test  systems.  Start  test  site  design  and  long-lead  test  support  equipment  procurement  for 
land-based  test  facility.  S1683.  Cas  Turbine  Efflcency  Improvement:  Project  was  directed  by  Cogress  In  FY  1982.  This  project 
will  be  incorporated  In  S0379  In  FY  1983  and  out.  As  this  Is  a  continuing  program,  the  above  funding  includes  outyear  escalation 
and  encompssses  all  work  or  development  phases  now  planned  or  anticipated  through  FY  1984  only. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thousands).  The  change  between  the  funding  profile  shown  In  the  FY 
1982  Descriptive  Summary  and  that  shown  In  this  Descriptive  Summary  are  as  follows:  S0379,  Cas  Turbine  Propulsion  System:  The  FY 
1981  program  reflects  a  total  reduction  of  $2,670,  of  which  $1,900  was  reprogrammed  to  fund  higher  priority  programs,  and  $770  was 
due  to  revised  Inflation  estimates.  The  FY  1982  program  was  reduced  by  $1,632  and  FY  1983  by  $6,308  to  fund  higher  priority 
programs.  S1649.  DDGX  Propulsion:  This  is  a  new  start  In  FY  1983.  S1683,  Cas  Turbine  Efficiency  Improvement:  The  Congress 
directed  efforts  to  improve  gas  turbine  fuel  efficiency  and  added  $7,000  In  FY  1982. 


(U)  FUNDINC  AS  REFLECTED  IN  FY  1982  DESCRIPTIVE  SUMMARY: 
Project 

No.  Title 


FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

50379  Gas  Turbine  Propulsion  System 

50380  Superconductor  Propulsion  Machinery 


21,874 

14,371 

7,503 


18,468 

18,468 

0 


12,816 

12,816 

0 


19,870 

19,870 

0 


Continuing  Continuing 
Continuing  Continuing 
0  45,491 


(U)  OTHER  APPROPRIATIONS  FUNDS:  Not  applicable. 


Program  Element:  63508N  Title:  Ship  Propulsion  System  (Advanced) 

DoD  Mission  Area:  553~Englneerlng  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  S0379,  .Gaa  Turbine  Propulsion  System;  IMs  program  develops  advanced  propulsion  systems 
and  component  Improvements  for  Navy  surface  ships*  Required  for  development  In  this  project  are  gas  turbine  engines  of  3,000  to 
30,000  horsepower  and  a  Ranklne  Cycle  Energy  Recovery  system*  Also  Included  are  devices  and  equipment  necessary  in  the  propulsion 
system;  e*g.,  clutches,  reversing  gears,  controllable  pitch  propellers,  high  performance  mechanical  transmissions  as  well  as  fuel, 
combustion  air,  and  control  systems*  Advanced  aircraft  engines  and  associated  technology  will  be  used  and  modified  as  appropriate 
for  marine  engine  conversion  and  development.  The  machinery  developed  under  the  auspices  of  this  program  will  provide  significant 
Improvements  for  Navy  surface  ship  propulsion  in  the  areas  of  manning,  maintainability,  ship  availability,  acoustic  detection, 
ship  performance,  fuel  consumption  and  automation.  Also  high  performance  ships  such  as  hydrofoils  and  Surface  Effects  Ships  will 
employ  the  advanced  technology  engines  being  developed.  The  LM2300  gas  turbine  developed  under  this  program  has  been  selected  to 
propel  the  SPRUANCE  Class  (DD-963),  PERRY  Class  (FFC-7)  and  PEGASUS  Class  (PHM-1).  Development  of  additional  engines,  systems  and 
components  are  required  to  allow  a  broad  based  Naval  application  of  this  technology.  A  Component  Improvement  Program  improves  Che 
reliability,  maintainability  and  durability  of  the  LM2300  and  501-K17  gas  turbines  prograimBed  for  Installation  In  Che  DD  963/DOG 
993/FFG  7/CG  47/ODG  31  Class  ships  for  main  propulsion  and  ship  service  power  and  in  the  PHM-1  Class  for  foll-borne  propulsion. 
This  program  supports  the  "on-‘CondlClon"  maintenance  policy  being  applied  Co  the  ship  gaa  turbines,  l.e.,  equipment  assemblies  are 
normally  repaired  or  replaced  on  an  as  required  basis  and  are  not  subject  to  a  fixed  overhaul  removal  cycle.  Through  engineering 
analysis  on  Initial  inherent  reliability,  3000  hour  and  4000  hour  Mean-Tlme-Between-Removal  Intervals  for  LM2500  were  established 
for  the  two  major  engine  subassemblies,  i.e.,  the  gas  generator  and  power  turbine respectively.  Naval  Aviation  experience  with 
gas  turbines  has  amply  demonstrated  Che  payback  available  through  Investment  In  engine  component  Improvement  to  increase  Che  time 
between  removals  thus  reducing  the  requirement  for  spare  parts,  spare  engines,  number  of  reworks,  and  Increased  rework  capacity* 
Inherent  removal  Intervals  of  9,000  and  10,000  hours  were  established  as  targets  for  the  gas  generator  and  power  turbines  to  be 
achieved  In  Che  FYs  1983/83  time  frame.  The  501-R17  generator  drive  engine  reliability  goal  of  3,000  hours  Mean'-Time-^Between-* 
Removal  will  be  derived  and  maintained  in  approximately  the  same  manner  as  the  LM2300  efforts.  The  program  Includes  technical 
support  by  the  engine  manufacturer  In  providing  analyses  of  component  problems  identified  as  a  result  of  fleet  operating 
experience,  lead  Che  fleet  service  test  of  two  engines  In  HSC  WILLIAM  M.  CALLAGHAN  and  factory  test  of  dedicated  engines  at  the 
manufacturer's  plant.  As  life-limiting  component  problems  are  identified,  corrective  modifications  are  developed  to  Improve 
reliability.  Once  the  target  Mean-Time-Between-Removal  is  achieved,  funding  will  drop  to  a  level  which  will  continue  development 
of  reliability  enhan'^^ng  modifications  to  maintain  the  Mean-Tlme-Between-Removal  as  the  engine  population  ages. 
SI 649,  DDGX  Propulsion?  This  project  develops  pre-production  prototype  machinery  systems  or  alternative  propulsion  power 
transmission  systems  suitable  for  DDGX  gas-turbine-powered  combatant  ships.  Project  includes  operational  evaluation  of  the 
propulsion  power  transmission  components  at  a  land-based  test  site  and  at-sea  operational  tests  In  an  integrated  ship  propulsion 
system.  Fuel  efficiency  savings  of  up  to  33X  in  overall  fuel  consumption  can  be  achieved  through  prototype  system  optimization 
for  DDGX.  S1683,  Gas  Turbine  Efficiency  Improvement:  This  program  develops  LM2500  engine  modification  that  will  result  In  a 
minimum  2.32  improvement  in  overall  engine  fuel  consumption.  Project  includes  factory  testing  of  proposed  engine  improvements 
followed  by  at-sea  endurance  testing  on  the  LN2500  CIP  engine  on  HSC  ADM  .^ALLAGHN  to  validate  Integrated  engine  improvements  prior 
to  pre-production  definition  for  fleet  implementation. 
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Program  Element:  63508N  Title:  Ship  Propulsion  System  (Advanced)* 

DoD  Mission  Area:  S53~Englneering  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

(U)  RELATED  ACTIVITIES:  Program  Element  62S43N.  Shlps^  Submarines  and  Boats  Technology;  Program  Element  64701N,  Navy  Energy 

Program  (Engineering);  Program  Element  61153N,  Defense  Research  Sciences;  Program  Element  63573N,  Electric  Drive. 

(U)  WORK  PERFORMED  BY:  In-House :  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda,  MTt  Naval  Ship 

Engineering  Center ,  Philadelphia,  PA;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Air  Propulsion  Center,  Trenton,  NJ. 

Contractors :  Detroit  Diesel  Allison,  Indianapolis,  IN;  (^neral  Electric,  Cincinnati,  OH;  Lynn,  MA  and  Schenectady,  NY;  Garrett 

(AiResearch) •  Phoenix,  AZ  and  Torrance,  CA;  Mechanical  Technology,  Latham,  NY;  A.D.  Little,  Cambridge,  MA;  Philadelphia  Gear 
Corporation,  King  of  Pruaata,  PA;  Pratt  and  Whitney  Aircraft  Corporation,  Eaat  Hartford,  CT;  Weatinghouse  Electric  Corporation, 
Pittsburgh,  PA  and  Industry,  CA;  Curtlsa-Wright  Corporation,  Wood-Ridge,  NJ;  Solar  Turbines  International,  San  Diego,  CA;  Western 
Gear  Corporation,  Lynwood,  CA;  Boeing  Airplane  Co»,  Seattle,  WA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  S0379.  (Sss  Turbine  Propulsion  System:  The  20,000  HP  LM2300  engine  pre-operatlonsl 

development  la  complete.  The  engine  Is  in  Fleet  service.  The  33,000  horsepower  FT  9  engine  development  Is  complete  including 
performance  testing,  a  5,000  hour  durability  test/Technlcal  Evaluation,  and  Operational  Teat  tll-A.  A  reverse  reduction  gear 
development  has  been  Initiated.  Advance  materials  to  achieve  !5,000  hour  service  life  are  under  development.  Designs  for  a 
Rankine  Cycle  Energy  Recovery  system  capable  of  a  potential  25  percent  fuel  saving  have  been  completed.  Evaluation  of  LH2500  and 
S01-K17  shipboard  operating  experience  through  FY  1979  has  Identified  a  number  of  engine  llfe-lialtlng  component  problems  which 
were  subsequently  analyzed  and  reliability  Improving  toodlflcationa  developed.  The  most  significant  was  the  first  stage  compressor 
blade  wear  out  problem,  encountered  In  1977,  which  required  gas  generator  removal  In  the  2000-3000  operating  hour  time  period. 
Subsequently,  an  improved  compressor  blade  and  a  method  of  replacing  these  blades  in  installed  engines  was  developed  and  blade 
replacement  la  an  ongoing  program.  Additionally,  life-lloltlng  components  have  been  Identified  In  the  hot  section,  (e.g.,  high 
pressure  turbine  blades  and  vanes)  and  development  of  modifications  is  continuing.  Improvements  to  date  have  Increased  LM2500 
operating  tine  before  removal  to  6,000  hours.  S1649,  DDCX  Propulsion:  Project  starts  In  FY  1983. 

S1683,  Gas  TUrblne  Efficiency  Imrovement?  Project  starts  In  FY  1982. 

2.  <U)  FY  1982  Program:  S0379,  Gas  Turbine  Propulsion  System:  Continue  development  of  Rankine  Cycle  Energy  Recovery  System. 

Continue  high  temperature  materials  development.  Initiate  control  system  microprocessor  technology  development.  Continue 
analyses  of  previously  identified  inservlce  problem  areas  Including  development  of  engineering  change  proposals  and  modifications. 
Continue  acctxnulaClon  of  operating  hours  on  the  MSC  CALLAOIAN  and  coesaence  analysis  of  any  newly  emerging  problem  areas.  Complete 
at  sea  test  and  evaluation  of  fuel  system  pre-filter  and  self  cleaning  purifier  programs.  S1649,  DDCX  Propulsion;  Project  starts 
in  FY  1983.  S1683,  Gas  Turbine  Efficiency  Improvement:  Initiate  project  optimization  study  and  preliminary  design  and  long  lead 

hardware  procurement. 
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Program  Element:  63S08H  Title;  a>lp  Propulsion  System  (Advanced) 

DoD  Mission  Area:  553"Englneerlng  Technology  (ATP)  ^dget  Activity:  2  -  Advanced  Technology  Development 

3.  (U)  FY  1963  Planned  Program;  SQ379,  Caa  Turbine  Propulsion  System;  Continue  at  sea  evaluation  of  advanced  coatings  and  alloys. 
Continue  Ranklne  Cycle  Energy  Recovery  development.  Continue  program  support  for  fleet  problem  and  component  investigations. 
Continue  engine  testing  both  at  the  contractor's  plant  and  on  board  the  M9C  CALLAGHAN  and  conduct  analysis  of  engine  llfe'-llmitlng 
problem  areas  identified  through  PY  1981.  Specific  component  problem  areas  to  be  pursued  in  FY  1983  Include  high  pressure  turbine 
Improvement,  (e«g«,  continue  the  advanced  shroud  and  blade  coating  Improvement  program  and  the  advanced  vane  life  Improvement 
program);  low  pressure  turbine  Improvement  (e.g. »  continue  program  to  strip  and  recoat  airfoil  and  Interlock  coatings);  and 
controls  and  accessories,  (e.g«,  complete  electronlic  fuel  control  investigation).  Initiate  50l*K17  engine  rematch  program.  Tbe 
FY  1963  funding  estimates  reflect  decrease  of  $7,940  from  the  FY  1962  estimates.  This  was  caused  by  a  redacCton  foe  Inflation  in 
FY  1981  and  reprograming  to  higher  priority  programs  In  FY  1981  through  FY  1983.  Complete  gaa  turbine  fuel  efficiency  studies  and 
preliminary  design  and  comnence  testing  the  program.  S1649,  PDGX  Propulsion;  Start  B-phase  program  consisting  of  preliminary 
design,  construction  and  factory  test,  and  operational  evaluation.  Complete  Phase  I  studies  and  award  contract  for  construction 
and  factory  test  of  test  systems  for  both  land-hased  and  at-sea  operational  evaluation.  Start  test  site  design  and  long-lead 
procurement  of  test  equipment  for  the  land-based  test  facility. 

4.  (U)  FY  1984  Planned  Program:  S0379,  Gas  Turbine  Propulsion  System;  Attain  15,000  hour  turbine  material  service  life.  Initiate 
reverse  reduction  gear  system  development.  Erect  comnon  test  facility  for  Ranklne  Cycle  Energy  Recovery  system  and  reverse  gear 
machinery  test.  Install  Ranklne  Cycle  Energy  Recovery  System  In  test  facility.  Investigate  and  correct  newly  emerging  in-service 
engine  component  problems.  Complete  shipboard  integrated  control  system  hardware  Development  Test  and  Evaluation.  Continue  gas 
turbine  fuel  efficiency  program  with  tests  of  a  new  integrated  electronic  control  system.  S1649,  DDCX  Propulsion:  Continue 
fabrication  of  components  for  both  land-based  and  test-ship  operational  evaluation  systems.  Conduct  factory  tests  on  critical 
elements.  Continue  construction  and  acquisition  of  test  support  equipments. 

5.  (U)  Program  to  Completion:  S0379,  Gas  Turbine  Propulsion  Systems;  Continue  gas  turbine  engine  development.  Complete 
reverse  gear  and  Ranklne  Cycle  Energy  Recovery  system  development.  This  program  Is  a  continuing  program  to  provide  development  of 
gas  turbine  propulsion  systems  and  in-service  rellahtilcy  Improveoent .  Complete  gas  turbine  fuel  efficiency  land-based  testing 
and  at-sea  testing  on  MSC  CALLAGHAN.  S1649,  PDGX  Propulsion;  Complete  construction  and  factory  tests  of  all  systems.  Shock  test 
one  system  on  barge.  Complete  land-based  test  facilities  and  test-ship  preparations.  Complete  development  testing  and 
operational  evaluation  In  land-based  test  Integrated  with  gas-turbine  and  Ranklne  Cycle  Energy  Recovery. 

6 .  ( U)  Milestones; 


20,000HP 

S.OOOHP 

J3,000HP 

RACER 

10,000HP 

Date  UI2S00 

GTPF  990 

Propellers/Gears 

FT-9 

Systen 

Gas  Turbine 

FY  1977  Complete 

Commence  Development, 

Commence  Development, 

Development 

Test  and  Evaluation 
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Budget  Activity:  2  -  Advanced  Technology  Development 


Date 

FY  1979 

20,000HP 

LM2500 

S.OOOHP 

GTPF  990 

Propellers/Gears 

33,OOOHP 

FT-9 

Commence  Initial 
Operational  Test 
and  Evaluation 
(lOT&E),  3rd  Qtr 

Complete  Initial 
Operational  Test 
and  Evaluation 

4th  Qtr 

FY  1980 

Complete  Develop¬ 
ment  4th  Qtr 

Complete  Controllable 
Pitch  Propeller 
Development 

4th  Qtr 

Issue  Design  Guide 

4th  Qtr 

Obtain  Provisional 
Approval  for 
Service  Use 

3rd  Qtr 

Commence  Development 
Reversing  Gear  4th  Qtr 

FY  1983 

Achieve  final 
LM2500  Mean  Time 
Between  Failure 

Cofomence  Developmental 
Test  and  Evaluation 
and  2nd  Qtr 

Coal  of  10,000 
hours  Cor  the 
power  turbine. 


RACER 

System 


Coimsence  System 
Design  2nd  Qtr 


Coonence 

Development 

1/ 


FY  1984 
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lO.OOOHP 
Gas  Turbine 


Coonence 
Deve lopment 
3rd  Qtr 


Program  Element:  63508N 

DoD  Mission  Area:  553-Englneerlng  Technology  (ATP) 


T1 1 le :  Sh tp  Propulsion  System  (Advanced) 

Budget  Activity:  2  Advanced  Technology  Development 


2O,O0OHP  5»000HP 

Date  LM2500  GTPF  990 

FY  1985  Achieve  final 

LM2500  Mean  Time 
Between  Failure 
Goals  of  9,000 
hours  for  Gas 
Generator 


FY  1988 


33,OOOHP 

Propellers/Gears  FT~9 

Complete  Developmental 
Test  and  Evaluation 


RACER  lO.OOOHP 

System  Gas  Turbine 

Commence  Develop¬ 
mental  Test 
and  Evaluation 


Complete  Initial 
Operational  Te  t 
and  Evaluation 


Ranklne  Cycle  Energy  Recovery  System  Program  replaced  Reverse  Gear  as  No  1  priority  development. 

?  FT  9  Provisional  Approval  for  Service  Use  delayed  due  to  requirement  to  provide  integrated  logistic  support  documentation. 
3  10,000  HP  program  delayed  due  to  a  lack  of  resources  compared  to  FY  1982  submittal. 
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Project;  S0379  Title:  Gas  Turbine  Propulsion  System 

Program  Element:  6350 8N  Title:  Ship  Propulsion  System  (Advanced) 

DoD  Mission  Area:  SSB-Engineerlng  Technology  (ATP)  Budget  Activity;  2  -  Advanced  Technology  Development 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  develops  advanced  propulsion  systems  and  component  improvements  for  Navy 

surface  ships.  Required  for  development  in  this  project  are  gas  turbine  engines  of  5»000  to  50,000  horsepower  and  a  Ranklne  Cycle 
Energy  Recovery  system.  Also  included  are  devices  and  equipment  necessary  In  the  propulsion  system;  e.g«,  clutches,  reversing 
gears,  controllable  pitch  propellers,  high  performance  mechanical  transmissions  as  well  as  fuel,  combustion  air,  and  control 
systems.  Advanced  aircraft  engines  and  associated  technology  will  he  used  and  modified  as  appropriate  for  marliie  engine  conversion 
and  development.  The  machinery  developed  under  the  auspices  of  this  program  will  provide  significant  improvements  for  Navy  surface 
ship  propulsion  In  the  areas  of  manning,  maintainability,  ship  availability,  acok  tic  detection,  ship  performance,  fuel 

consumption  and  automation.  Also  high  performance  ships  such  as  hydrofoils  and  Surface  Effects  Ships  will  employ  the  advanced 

technology  engines  being  developed.  The  LM250G  gas  turbine  developed  under  this  program  has  been  selected  to  propel  the  SPRUANCE 
Class  (DD-963),  PERRY  Class  (FFG-7)  and  PEGASUS  Class  (PHM-1).  Development  of  additional  engines,  systems  and  components  are 
required  to  allow  a  broad  based  Naval  application  of  this  technology.  A  Component  Improvement  Program  Improves  the  reliability, 
maintainability  and  durability  of  the  LM2500  and  501-K17  gas  turbines  programmed  for  Installation  In  the  DD  963/DDG  993/FFC  7/CC 
47/DDG  51  Class  ships  for  main  propulsion  and  ship  service  power  and  In  the  PHM-1  Class  for  foil  borne  propulsion.  This  program 
supports  the  "on-condltlon"  malncenance  policy  being  applied  to  the  ship  gas  turbines,  i.e.,  equipment  assemblies  are  normally 
repaired  or  replaced  on  an  as  required  basis  and  are  not  subject  to  a  fixed  overhaul  removal  cycle.  Through  engineering  analysis 
on  initial  Inherent  reliability,  3000  hour  and  4000  hour  Mean-Tlme-Between-Removal  Intervals  for  LM2500  were  established  for  the 
two  major  engine  subassemblies,  l.e.,  the  gas  generator  and  power  turbine,  respectively.  Naval  Aviation  experience  with  gas 
turbines  has  amply  demonstrated  the  payback  available  through  Investment  in  engine  component  Improvement  to  increase  the  time 
between  removals  thus  reducing  the  requirement  for  spare  parts,  spare  engines,  number  of  reworks,  and  increased  rework  capacity. 
Inherent  removal  Intervals  of  9,000  and  10,000  hours  were  established  as  targets  for  the  gas  generator  and  power  turbines  to  be 
achieved  In  the  FYs  1983/85  time  frame.  The  501-K17  generator  drive  engine  reliability  goal  of  5,000  hours  Mear-Tloe-Between- 
Removal  will  be  derived  and  maintained  in  approximately  the  same  manner  as  the  LM2500  efforts.  The  program  includes  technical 

support  by  the  engine  manufacturer  In  providing  analyses  of  component  problems  Identified  as  a  result  of  fleet  operating 

experience,  lead  the  fleet  service  test  of  two  engines  in  MSC  WILLIAM  M.  CALLAGHAN  and  factory  test  of  dedicated  engines  at  the 
manufacturer's  plant.  As  llfe-llraltlng  component  problems  are  Identified,  corrective  modifications  are  developed  to  improve 
reliability.  Once  the  target  Mean-Tlme-Between-Reraoval  Is  achieved,  funding  will  drop  to  a  level  wliich  will  continue  development 
of  reliability  enhancing  modifications  to  maintain  the  Mean-TIme-Between-Removal  as  the  engine  population  ages. 

(U)  RELATED  ACTIVITIES:  Program  Element  62543N,  Ships,  Submarines  and  Boats  Technology;  Program  Element  64701N,  Navy  Energy 

Program  (Engineering);  Program  Element  61153N,  Defense  Research  Sciences;  Program  Element  63573N,  Electric  Drive. 

(U)  WORK  PERFORMED  BY:  In-House;  David  W,  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda,  MD;  Naval  Sh-p 
Engineering  Center,  Phi ladel phla ,  PA;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Air  Propulsion  Center,  Trenton,  NJ. 
Contractors;  Detroit  Diesel  Allison,  Indianapolis,  IN;  General  Electric,  Cincinnati,  OH;  Lynn,  MA  and  Schenectady,  NY;  Garrett 
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Project:  S0379 
Program  Element:  63508N 


DoD  Mission  Area;  553-Englneering  Teehnolog 


Title;  Gas  Turbine  Propulsion  System 
Title:  Ship  Propulsion  System  (Advanced) 

Budget  Activity:  2  ~  Advanced  Technology  Develop 


(AlResearch) ,  Phoenix,  A2  and  Torrance,  CA;  Mechanical  Technology,  Latham,  NY;  A.D,  Little,  Cambridge,  MA;  Philadelphia  Gear 
Corporation,  King  of  Prussia,  PA;  Pratt  and  Whitney  Aircraft  Corporation,  East  Hartford,  CT;  Hestinghouse  Electric  Corporation, 
Pittsburgh,  PA  and  Industry,  CA;  Curtlss-Wrlght  Corporation,  Wood~Rldge,  KJ;  Solar  Turbines  International,  San  Diego,  CA;  Western 
Gear  Corporation,  Lynwood,  CA;  Boeing  Airplane  Co.,  Seattle,  UA. 


(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


!•  (U)  FY  1981  and  Prior  Accomplishments:  The  20,000  HP  LM2500  engine  pre-operatlonal  development  Is  complete.  The  engine  Is  In 
Fleet  service.  The  33,000  horsepower  FT  9  engine  development  Is  complete  Including  performance  testing,  a  5,000  hour  durability 
test/Technlcal  Evaluation,  and  Operational  Test  III-A.  A  reverse  reduction  gear  development  has  been  initiated.  Advance 
materials  to  achieve  15,000  hour  service  life  are  under  development.  Designs  for  a  Ranklne  Cycle  Energy  Recovery  system  capable  of 
a  potential  25  percent  fuel  saving  have  been  completed.  Evaluation  of  LM2500  and  501-K17  shipboard  operating  experience  through 
FY  1979  has  identified  a  number  of  engine  Hfe-llnltlng  component  problems  which  were  subsequently  analysed  and  reliability 
Improving  modifications  developed.  The  most  significant  was  the  first  stage  compressor  blade  wear  out  problem,  encountered  In 
1977,  which  required  gas  generator  removal  in  the  2000-3000  operating  hour  time  period.  Subsequently,  an  improved  compressor 
blade  and  a  method  of  replacing  these  blades  In  Installed  engines  was  developed  and  blade  replacement  Is  an  ongoing  program. 
Additionally,  Ilfe-Umlclng  components  have  been  identified  in  the  hot  section,  (e.g.,  high  pressure  turbine  blades  and  vanes)  and 
development  of  modifications  is  continuing.  Improvements  to  date  have  increased  LM2500  operating  time  before  removal  to  6,000 
hours  • 


2.  (U)  FY  1982  Program:  Continue  development  of  Ranklne  Cycle  Energy  Recovery  System.  Continue  high  temperature  materials 
development.  Initiate  control  system  microprocessor  technology  development.  Continue  analyses  of  previously  identified  tnservtce 
problem  areas  including  development  of  engineering  change  proposals  and  modifications.  Continue  accumulation  of  operating  hours  on 
the  MSC  CALLAGHAN  and  commence  analysis  of  any  newly  emerging  problem  areas.  Complete  at  sea  test  and  evaluation  of  fuel  system 
pre-filter  and  self  cleaning  purifier  programs. 

3.  (U)  FY  1983  Planned  Program:  Continue  at  sen  evaluation  of  advanced  coatings  and  alloys.  Continue  Ranklne  Cycle  Energy 
Recovery  development.  Continue  program  support  for  fleet  problem  and  component  investigations.  Continue  engine  testing  both  at 
the  contractor's  plant  and  on  board  the  HSC  CALLAGHAN  and  conduct  analysis  of  engine  llfe-Ilmltlng  problem  areas  identified 
through  FY  1981.  Specific  component  problem  areas  to  be  pursued  In  FY  1983  Include  high  pressure  turbine  Improvement,  (e.g., 
continue  the  advanced  shroud  and  blade  coating  improvement  program  and  the  advanced  vane  life  Improvement  program);  low  pressure 
turbine  improvement  (e.g.,  continue  program  to  strip  and  recoat  airfoil  and  Interlock  coatings);  and  controls  and  accessories, 
(e.g.,  complete  electronic  fuel  control  Investigation).  Initiate  501-K17  engine  rematch  program.  The  FY  1983  funding  estimates 
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Project:  S0379  Title:  Gas  Turbine  Propulsion  System 

Program  Element :  63508N  Title:  Ship  Propulsion  System  (Advanced) 

DoD  Mission  Area:  SSB-Englneerlng  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

reflect  decrease  of  $7,940  from  the  FY  1982  estimates.  This  was  caused  by  a  reduction  for  inflation  In  FY  1982  and  reprograming 
to  higher  priority  programs. 

4.  (U)  FY  1984  Planned  Program :  Attain  13,000  hour  turbine  material  service  life.  Initiate  reverse  reduction  gear  system 
development.  Erect  common  test  facility  for  Rankine  Cycle  Energy  Recovery  system  and  reverse  gear  machinery  test.  Install 
Ranklne  Cycle  Energy  Recovery  System  in  test  facility.  Investigate  and  correct  newly  emerging  In-service  engine  component 
problems.  Complete  shipboard  Integrated  control  system  hardware  Development  Test  and  Evaluation. 

5,  (U)  Program  to  Completion:  Continue  gas  turbine  engine  development.  Complete  reverse  gear  and  Ranklne  Cycle  Energy  Recovery 
system  development.  This  program  Is  a  continuing  program  to  provide  development  of  gas  turbine  propulsion  systems  and  In-servtce 
reliability  Improvement. 


6.  (U)  Milestones: 


Date 

FY  1977 

20,000HP 

LM2500 

Complete 

Development 

5,0001*? 

GTPF  990 

Commence  Develop¬ 
ment,  Test  and 
Evaluation 

Propellers/Gears 

33,O00HP 

FT-9 

Commence  Develop¬ 
ment,  Test  and 
Evaluation 

RACER 

System 

-lO.OOOHP 

Gas  Turbine 

FY  1979 

Commence  Initial 
Operational  Test 
and  Evaluation 
(lOT&E),  3rd  Qtr 

Complete  Initial 
Operational  Test 


Project:  S0379 
Program  Element :  63508N 

DoD  Mission  Area:  SSS^-Engiyerlng  Technology  (ATP) 


Title:  Gee  Turbine  Propulsion  System 
Tit  te :  ShljT  Propulsion  System  (Advanced) 


Budget  Activity:  2_j;iJ^v^nce((^ 


FY  1980 


Complete  Develop*-  Complete  Controllable 

ment  4th  Qtr  Pitch  Propeller 

Development 
4th  Qtr 


Obtain  Provisional  Comence  System 
Approval  for  Design 

Service  Use  2nd  Qtr 

3rd  Qtr. 


Issue  Design  Guide 
4th  Qtr 


> 


Commence  Development 
Reversing  Gear 
4th  Qtr 


Vhleve  final 

Commence  Oevelopaencal 

Commence 

Commence 

LM2500  Mean  Time 

Test  and  Evaluation 

Development 

Deve  lopnent 

Between  Failure 

and  2nd  Qtr 

If 

3rd  Qtr 

Coal  o*  10.000 

hours  for  the 

power  turbine. 

FY  1984 


Achieve  final 

Complete  Developmental 

Comence  Devel< 

LM2300  Mean  Time 

Test  and  Evaluation 

mental  Test 

Between  Failure 

and  Evaluation 

Goals  of  9.000 

hours  for  Gas 

Generator 
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project:  S0379 
Program  Element:  63508N 

DoD  Mission  Area:  553~Englneerlng  Technology  (ATP) 


Title:  Gas  Turbine  Propulsion  System 
Title:  Ship  Propulsion  SystemTAdvanced) 

Budget  Activity:  2  -  Advanced  Technology  Developaent 


FY  1988 


Complete  Initial 
Operational  Test 
and  Evaluation 


1  Rankine  Cycle  Energy  Recovery  Probram  replaced  Reverse  Gear  as  No  1  priority  development. 

FT  9  Provisional  Apn^'>val  for  Service  Use  delayed  due  to  requirement  to  provide  Integrated  logistic  support  documentation. 
10,000  HP  program  .stayed  due  to  a  lack  of  resources  compared  to  FY  1982  submittal. 

7#  (U)  Resources : 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

E^lmate 

Estimate 

to  Completion 

Cost 

S0379 

Gas  Turbine  Propulsion  System 

15,798 

11,184 

13,562 

19,550 

Continuing 

Continuing 
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Project:  S1649  Title:  DDCX  Propulsion 

Program  Element:  635Q8N  Title:  Ship  Propulsion  System  (Advanced) 

DOD  Mission  Area:  553  -  Engineering  Technology  (ATP)  Budget  Activity:  2  ~  Advanced  Technology  Development 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  develops  pre-production  prototype  propulsion  power  transmission  systems 
suitable  for  twin-screw  gaa-turblne-powered  combatant  ships.  Project  Includes  operational  evaluation  at  a  ship  system  land-based 
engineering  facility  and  at-sea  operational  teats.  Optimizing  current  developments  to  enhance  suttabillty  for  ODGX  will  result  in 
as  much  as  33%  total  fuel  savings  for  the  DDCX.  Systems  to  be  optimized  include  reverse  reduction  gear,  Rankine  Cycle  Energy 
Recovery  System  and  ship  service  generator  power  source.  Test  support  equipment  acquired  under  this  project  wilt  also  support 
testing  of  ship  propulsion  machinery  developed  under  Electric  Drive,  Program  Element  63S73N. 

(U)  RELATED  ACTIVITIES:  Program  Element  63573N,  Electric  Drive;  Program  Element  63589N,  Major  Surface  Combatant  Development; 
Program  Element  63513N,  Shipboard  System  Component  Development;  Program  Element  62543N,  Ships,  Submarines  and  Boats  Technology; 
Program  Element  61I53N,  Defense  Research  Sciences. 

(U)  WORK  PERFORMED  BY:  In-House :  Naval  Ship  Systems  Engineering  Station,  Philadelphia,  PA;  David  W.  Taylor  Naval  Ship 
Research  and  Development  Center,  Bethesda,  MO.  Contractora:  To  be  determined. 

(U)  PROGRAM  ACCOMPLISHENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  This  is  a  new  start  for  FY  1983,  Conceptual  designs  for  DDCX  In  FY  1981  Identified 
requirements  necessary  to  meet  ship  Top  Level  Requirements  involving  Ranking  Cycle  Energy  Recovery  System,  reverse  reduction  gear 
and  improved  ship  service  generator  power. 

2*  (U)  FY  1982  Program:  This  a  new  start  for  FY  1983*  Feasibility  level  studies  and  trade  off  analyses  will  continue  in  order 
to  identify  the  design  requirements  for  optimization  of  candidate  propulsion  machinery  for  twin-screw  gas-turblne-powered  surface 
combatants. 

3.  (U)  FY  1983  Planned  Program:  Initiate  3-pha8e  program  consisting  of  Phase  I  -  Preliminary  design;  Phase  11  -  Construction 
and  factory  tests;  and  Phase  III  -  land-based  and  at-sea  tests.  Complete  Phase  I  studies  and  award  single  contract  for  detailed 
design,  construction  and  factory  tests.  Start  test  site  design  and  long-lead  procurement  of  test  equipment  for  the  land-based 
test  facility, 

4.  (U)  FY  1984  Planned  Program;  Continue  fabrication  of  components  for  both  landbased  and  at  sea  operational  evaluation 
systems.  Conduct  factory  tests  on  initial  design  of  some  critical  elements.  Continue  construction  of  land-based  test  site  and 
acquisition  of  test  support  equipment. 
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Project:  Title:  DPCX  Propulsion 

Program  FAer^nt:  63508N  Title:  Ship  Propulsion  System  (Advanced) 

DOD  Mission  Area:  553  -  Engineering  Technology  (ATP)  Budget  Actflvlty:  2  -  Advanced  Technology  Development 

5.  (U)  Program  to  Completion:  Complete  construction  and  factory  tests  of  all  systems.  Shock  test  one  system  on 

barge.  Complete  construction  of  land-based  test  facilities  and  test  ship  preparations.  Complete  development 
operational  evaluation  In  a  land-based  facility  Integrated  with  a  gas-turbine  powered  propulsion  at-sea  tests  leading 
use  approval . 

6.  (U)  Milestones :  Not  Applicable. 


7.  (U) 

Resources : 

Project 

No. 

Title 

FY  1981 
Actual 

FY  1982 

Estimate 

FY  1983 
EstlMte 

FY  1984 
Estimate 

Additional 
to  Completion 

SI  649 

ODGX  Propulsion 

0 

0 

6,895 

14,921 

Continuing 

a  shock  test 
testing  and 
to  service 


Total 

Estimated 

Cost 

Continuing 
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FY  1982  RDT&E  DESCRIPTIVE  SUHMARY 

Program  Element:  63526N  Title:  Advanced  Computer  Technologjr 

DoD  Mission  Area:  551  -  Electronic  and  Physical  Sciences  (ATP)  Budget  Activity:  2  "Advanced  T^hnology  Developaent 


(U)  RESOURCES  (PROJECT  LISTING);  (Dollars  In  Thousands) 

Project  FY  1981  FY  1982  FY  1983  FY  1984 

No. _  Title  Actual  Estimate  Estijaate  Estimate 

TOTAL  FOR  PROGRAM  ELEMENT  5,5l4  4,534  3,272  4,085 

Z0872  Advanced  Software/Computer  Technology  3.662  3,600  3,272  4,085 

X0911  Automatic  Data  Processing  Security  1,852  934  0  0 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  'Rils  program  provides  the  basic  resources  required  to  improve  capabilities  and 
reduce  development  and  life  cycle  maintenance  cost  of  computer  resources  In  automated  Navy  tactical  systems.  During  the  1980*8 
the  Navy  will  need  to  provide  replacements  for  existing  tactical  embedded  computers,  develop  a  Navy  standard  software  engineering 
environment  based  on  Ada  (DOD  standard  progranning  language)  to  Increase  the  efficiency  of  the  limited  number  of  skilled 
prograonners.  Implement  Ada  as  the  Navy  tactical  prograonlng  language,  and  reduce  the  life  cycle  costs  of  tactical  systems  computer 
hardware  and  software.  20872  Advanced  Software/Computer  Technology:  provides  more  efficient  support  software  and  software 
development,  test,  and  life  cycle  maintenance  tools  to  increase  progratooer  efficiency  and  improve  software  reliability;  and 
provides  8oftware«compatlble,  new  technology,  military  standard  computer  hardware  for  use  In  tactical  communications,  cocnand  and 
control,  intelligence  and  weapon  systems  throughout  the  Fleet.  Directly  supports  AN/UYK-43  and  AN/UYK-44  Navy  Tactical  Embedded 
Computer  (PE  64574N)  program.  X09I 1  Automatic  Data  Processing  Security:  provides  the  capability  to  reduce  the  vulnerability  of 
Navy  systems  (Including  automated  weapon  and  command  and  control  and  connunltion  systems)  to  unauthorized  disclosure  or 
modification  of  data,  including  denial  of  system  services.  Specifically,  develops  and  validates  techniques  and  hardware/software 
prototypes  which  will  increase  the  effectiveness  of  Automatic  Data  Processing  security  and  provide  secure  multi-level  data 
processing.  This  project  has  been  transferred  In  FY  1983  to  PE  64574N  Tactical  Embedded  Computer  Programs. 

BASIS  FOR  FY  1983  RDT&E  REQUEST:  Z0872C  Advanced  Sof tware/Coroputer  Technology:  continue  upgrading  existing  Navy  standard 
Computer  Programming  Environment  as  necessary  to  meet  urgent  near-term  tactical  applications  software  development  needs;  continue 
development  of  new  Navy  Standard  Ada  Programming  Support  Environment.  The  decrease  of  1,262  between  the  FY  1982  and  FY  1983 
funding  Is  because  of  the  transfer  of  X0911,  Automatic  Data  Processing  Security  to  PE  64574  Tactical  Embedded  Computer  Programs, 
and  because  of  routine  budget  adjustments.  As  this  Is  a  continuing  program,  the  above  funding  profile  includes  outyear  escalation 
and  encompasses  all  work  or  development  phases  now  planned  or  anticipated  through  FY  1984  only. 
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Total 

Additional  Estlrated 

to  Completion  Cost 


Continuing  Continuing 
Continuing  Continuing 
Continuing  Continuing 


Program  Element:  63526N  Title j  Advanced  Computer  Technology 

DoD  Mission  Area:  551  -  Electronic  and  Physical  Sciences  (ATP)  Budget  Activity:  2  -  Advanceli  Technology  Development 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thousands)  The  changes  between  the  funding  profile  shown  In  the  FY 
1982  Descriptive  Summary  and  this  Descriptive  Summary  are  as  follows:  Z0872  Advanced  Software/Computer  Technology:  Decreases  of 
141  (FY  1982)  and  988  (FY  1983)  resulted  from  routine  budget  adjustments.  X09il  Automatic  Data  Processing:  Decreases  of  148 

(1981)  and  17  (1982)  resulted  from  routine  budget  adjustment  actions.  The  decrease  of  2»170  (1983)  was  because  this  project  was 
transferred  to  PE  64574N,  Tactical  Embedded  Computer  Programs  in  FY  1983. 

(U)  FUNDING  AS  REFLECTED  IN  FY  1982  DESCRIPTIVE  SUMMARY: 

Project  FY  1980  FY  1981  FY  1982  FY  1983 

No.  Title  Actual  Estimate  Estimate  Estimate 


TOTAL  FOR  PROGRAM  ELEMENT 

2,494 

5,562 

4,592 

5,430 

Continuing 

Cont Inulng 

Z0872 

Advanced  Software/Computer  Technology 

2,494 

3,562 

3,741 

4,260 

Cont inulng 

Continuing 

X0911 

Automatic  Data  Processing  Security 

0 

2,000 

951 

2,170 

Continuing 

Continuing 

(U)  OTHER  APPROPRIATION  FUNDS:  None. 


Total 

Additional  Estimated 

to  Completion  Cost 
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Program  Tlenent:  6352^  Title:  Advanced  Computer  Technology 

1V>D  Mission  Area:  S'Sl  ~  Electronic  and  Physical  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  tteveiopment 

(V)  DKTAIL^D  BACKGROUND  AND  DESCRIPTION:  Z0872  Advanced  Software /Computer  Technology:  The  ability  of  Naval  forces  to  accomplish 
assigned  tactical  missions  Is  directly  related  to  the  performance  of  computer  based  communication,  command  and  control, 
intelligence  and  weapon  systems.  It  is  necessary  to  develop  standard  management  methodologies,  tools,  and  techniques  which  will 
reduce  llf('  cycle  software  costs  and  Improve  quality  and  mission  responsiveness  of  tactical  systems.  Specific  tasks  include 
mmpvtter  architecture  standardization,  to  allow  capture  of  existing  support  software;  Improvement  and  augmentation  of  Navy 
standard  programming  environments,  to  provide  DOD-approved  programtiing  language  support  for  new  AN/UYK-43  and  AN/UYK-44  computers 
and  to  reduce  life-cycle  support  costs  by  minimizing  the  number  of  environments  required;  development,  test  and  implementation  of 
tactical  software  design  and  verification  and  validation  tools  to  Increase  programmer  productivity;  development  of  a  Navy  standard 
Ada  Programming  Support  Environment  to  significantly  reduce  the  cost  of  tactical  software  acquisition  and  life-cycle  support;  and 
development  of  state-of-the-art  computers,  microcomputers  and  microprocessors  which  allow  cost-effective  upgrades  of  systems 
without  loss  of  the  existing  Investment  In  software  and  which  are  less  costly  and  more  reliable,  maintainable  and  supportable  than 
existing  standard  Navy  computers.  X09U  Automatic  Data  Processing  Security.  Recent  incidents  involving  the  misuse  of  Automatic 
Data  Processing  systems,  Including  theft  of  sensitive  information  and  resources  and  the  disruption  and  denial  of  user  services, 
have  emphasized  security  deficiencies.  Traditional  physical  and  personal  security  measures  are  no  longer  adequate  to  protect 
computer  resident  data  and  to  support  muiti-level  data  processing.  This  project  will  ensure  that  a  proper  mechanism  exists  for 
iraplomenting  Automatic  Data  Processing  security  technology  Into  Navy  systems.  Specific  tasks  include:  developing  specifications 
and  prototyping  a  secure  operating  system,  a  semi-automatic  sanitization  program,  and  a  data  base  management  system,  designing 
secure  access  control  features,  and  implementing  effective  risk  modeling  techniques. 

(U)  RELATED  ACTIVITIES:  Automated  Design  for  Command  Control  Communications  Systems  (PE  62721N);  Computer  Technology  for  Tactical 
Weapons  Systems  (PE  63717N,  63520N);  Multiprocessing  in  a  Distributed  Environment  (PE  26570N);  Shipboard  Tactical  Intelligence 
processing  (PE  25670N);  Militarized  Peripherals  (PE  24163N):  AN/AYK-I4  (PE  64203N);  Army  Automatic  Data  Processing  Equlpmenc 
Development  (PE  637n3A);  Air  Force  Advanced  Computing  Technology  (PE  63728F);  Navy  Tactical  Embedded  Computer  Program  (PE  64574N); 
World-Wide  Military  Command  and  Control  System  (PE  33151N,  PE  331I3N);  Intelligence  Data  Handling  System  (PE  31025N);  Ocean 
Surveillance  Information  System  (PE  246O0N);  and  Advanced  Command  Control  Architectural  Testbed  (PE  62701N). 

PERFORMED  BY;  In  House;  Naval  Electronic  Systems  Connand ,  Washington,  D.C,;  Naval  Sea  Systems  Coninand,  Washington, 
D.C.;  Naval  Air  Systems  Coonand,  Washington,  D.C.;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Navy  Underwater  Systems  Center, 
Newport,  RI;  Naval  Surface  Weapons  Center,  Dahlgren,  VA;  Naval  Weapons  Center,  China  Lake,  CA;  Naval  Research  Laboratory, 
Washington,  D.C.;  Naval  Air  Development  Center,  Warminster,  PA;  and  David  Taylor  Naval  Ship  Research  and  Development  Center, 
Bethesda,  MD. 
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Program  Element:  .6^52^  Title:  Advanced  Computer  Technology 

DoD  Mission  Area:  551  *  Electronic  and  Physical  Sciences  (ATP)  Budget  Activity:  2  ~  Advanced  Technology  Development 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1*  (U)  FY  1981  and  Prior  Accomplishments:  20872  Advanced  Software/Computer  Technology.  TTjIs  prograin  element  was  established  in 
PY  1978.  However,  FY  1978  funding  was  denl^  by  Congress  pending  delivery  of  a  more  adequate  work  description.  A  Master  Plan  for 
Tactical  Embedded  Computer  Resources  was  subsequently  prepared  and  approved  by  the  Chief  of  Naval  Operations.  This  coordinated 
plan  defines  the  tasks  to  be  accomplished,  aligns  this  program  with  the  Defense  System  Software  Research  and  Development  Plan,  and 
consolidates  all  development  efforts  of  the  Advanced  Computer  Technology  project  and  the  Navy  Tactical  Embedded  Computer  Program 
(PE  6A574N,  21353)  under  the  management  of  a  single  Principal  Development  Activity  (Headquarters,  Naval  Material  Command).  Four 
tasks  were  Initiated.  (1)  CMS'-2  and  SPL/I  Language  Control  and  Compiler  Improvement  studies:  Study  revealed  that  elimination  of 
CMS~2  dialects  and  development  of  a  common  CMS-2/SPL/1  compiler  would  yield  significant  life  cycle  cost  benefits.  Investigated 
feasibility  of  merging  the  numerous  CMS>2  dialects  that  are  in  current  use.  Continuation  of  this  task  will  he  In  coordination 
with  the  Navy  implementation  of  the  new  000  standard  programming  language,  Ada.  (2)  Develop  Navy  Standard  Computer  Programming 
Environments;  For  each  new  computer  development.  It  Is  e<tsenttai  that  a  stable  programming  environment  be  in  place  prior  to  the 
time  the  computer  Is  available  for  use.  Therefore,  initiated  development  of  the  software  tools  required  to  support  the  new 
AN/UYK-44  Militarized  Reconf Igurable  Processor  (MRP)  and  Computer  (HRC),  to  be  accomplished  by  modifying  the  Navy  Machine 
Transportable  Support  Software/Miniature  system  which  currently  supports  the  Navy  standard  16-btt  computers  (AN/UYK-20  and  AN/AYK- 
14).  Initiated  development  of  Che  software  tools  required  to  support  the  new  AN/UYK-'43  Navy  Embedded  Computer  System,  to  be 
accomplished  by  modifying  the  CMS-2Y  support  system  which  currently  supports  the  Navy  standard  32-blt  computer,  AN/UYK-7.  (3)  Ada 
High  Order  Language  and  Programming  Support  Environment:  Contributed  to  the  development  of  a  long  term  standard  programming 
language  for  use  by  all  Services  in  future  tactical  system  developments  in  the  19808.  Participated  In  Che  Ada  language  Test  and 
Evaluation  effort  and  In  the  final  language  design  effort.  Initiated  CMS*'2*‘to>Ada  transition  studies  addressing  both  host 

environment  and  target  environment  requirements.  (4)  Computer  Architecture  Standardization.  Developed  specifications  and  Issued 
the  Request  for  Proposals  for  the  AN/UYK'44  Military  Reconfigurable  Processor  and  Computer  and  issued  Request  for  Proposal  for  the 
AN/UYK'43  Computer.  Developed  test  criteria  and  methodology  to  certify  compliance  of  proposed  hardware  to  the  architecture 
specifications  and  the  ease  of  its  insertion  into  Fleet  use.  These  efforts  have  transitioned  to  engineering  development  (PE 
64574N  Navy  Tactical  Embedded  Computer  Program).  X0911  Automatic  Data  Processing  Security:  A  new  start  for  Navy  In  FY  1980.  This 
project  is  based  upon  documented  requirements  and  is  coordinated  with  other  DoD  agencies  to  avoid  duplication  of  effort.  Three 
tasks  are  underway:  (1)  Assumed  development  of  a  kerneiized  secure  operating  system,  (2)  Initiated  development  of  a  semi-automatic 
sanitization  program,  and  (3)  Commenced  evaluation  of  commercially  available  data  base  management  systems  to  determine  which 
security  features  have  already  been  adopted. 

2.  (U)  FY  1982  Program:  Z0872  Advanced  Soft ware /Computer  Technology.  Complete  essential  support  software  development  for  the 
AN/UYR-44.  Continue  essential  support  software  development  for  the  AN/UYK-43.  Complete  detailed  high  level  requtremen*^s  for  Ada 
High  Order  Language  and  support  environment  Implementation,  based  on  CMS-2  to  Ada  transition  studies  and  coordinate  with  the  trl- 
servlce  Ada  Joint  Program  Office  prior  to  acquisition,  X0911  Automatic  Data  Processing  Security.  Continue  development. 
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Pro>?r^m  Element:  6_3526N  Title:  Advanced  Computer  Technology 

DoD  Mission  Area:  551  -  Electronic  and  Physical  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

prototyping,  and  testing  of  the  kerneltzed  secure  operating  system,  the  secure  semi-automatic  sanitization  program,  and  the  secure 
data  base  management  system.  Evaluate  feasibility  of  integrating  those  three  areas  into  an  operational,  multi  level  secure, 
general  purpose  computer  system. 

KY  1983  Planned  Program:  ZQ872  Advanced  Sof tware/Computer  Technology.  Continue  support  development  for  the  AN/IjYK-43. 
Prepare  Request  for  Proposals  and  Statement  of  Work  for  competitive  procurement  of  Navy  unique  Ada  standard  support  software. 
Initiate  development  of  Navy  Ada  support  environment  and  Ada  run-time  support  software  for  AN/UYK-44.  X091 1  Automatic  Data 
Processing  Security.  Transferred  to  PE  64574N,  Tactical  Embedded  Computers. 

fY  1984  Planned  Program:  Z0872  Advanced  Software/Computer  Technology.  Complete  support  software  development  for  AN/UYK- 
43,  Continue  development  of  Navy  Ada  support  environment.  Continue  development  of  Ada  run-time  support  for  AN/UYK-44.  Initiate 
development  of  Ada  nin*tlme  support  for  AN/UYK-43. 

5,  (U)  Program  to  Completion:  ZQ872  Advanced  Software/Computer  Technology,  Complete  navy  Ada  support  environment  and  run-time 
support  for  AN/UYK-44  and  AN/UYK-43.  Initiate  Ada  Implementation  tn  new  Navy  tactical  system  development  programs.  Initiate 
development  of  programmer  productivity  enhancement  tools  for  Navy  software  engineering  environment  to  maxlmlxe  efficiency  and 
effectiveness  of  operational  systems  employing  embedded  computer  resources.  The  decrease  between  the  FY  1982  and  FY  1983  funding 
is  because  X09li  Automatic  Data  Processing  Security  was  transferred  to  another  program  element  C“939),  and  because  of  Navy  budget 
reductions  (-328). 

A.  (U)  Ml lestones ;  Not  Applicable. 
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FY  1983  RDT&E  DESCR IPTIVE  SUMMARY 


Program  Element:  63573N 

DOO  Mission  Area:  553  -  Engineering  Technology  (ATD) 

Title: 

Budget 

Electric 
Act i vlty : 

Drive 

2  -  Advanced  Technology 

Development 

(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

No.  Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

0 

9,767 

20,754 

Continuing 

Continuing 

S1314 

Electric  Propulsion  Systems 

0 

0 

7,267 

15,654 

Cont Inulng 

Continuing 

S1693 

Electric  Drive  (Advanced) 

0 

0 

2,500 

5,100 

Continuing 

Cont inuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  develops  advanced  electric  drive  systems  and  electric 
machinery  for  Navy  ship  propulsion#  Electric  propulsion  for  combatant  ships  was  abandoned  by  the  Navy  after  WWII  because  of 
excesvve  size  and  weight  of  available  electrical  machinery.  The  advantages  of  electric  drives  Include  ship  machinery  arrangement 
flexibility,  ease  of  maneuvering  control,  low  noise,  and  fuel  economy  derived  from  the  ease  of  electrical  cross-connect  between 
propeller  shafts  and  variable  prime  mover /propeller  speed  reduction  ratio.  Advances  in  electric  machinery  technology  promise  to 
reduce  the  size  and  weight  and  Improve  efficiency  of  hlgh-power  electric  drive  systems.  Application  of  these  systems  In  a  gas- 
turblne-powered  general  purpose  destroyer,  for  example,  would  provide  substantial  reductions  In  overall  ship  size  and  propulsion 
fuel  consumption  with  resultant  reductions  in  ship  construction  and  operating  costs  as  compared  to  Identical  range  and  mission 
capability  ships  equipped  with  conventional  mechanical  drive  systems.  S131A,  Electric  Propulsion  Systems;  Tills  project  develops 
and  operationally  evaluates  electric  propulsion  systems  for  navy  ships  with  propulsion  power  requirements  in  the  range  of  20,000 
to  50,000  horsepower  per  shaft.  Initial  developments  are  directed  toward  electric  propulsion  systems  for  near-term  operational 
evaluation  (FY  1987)  In  a  Navy  test  ship  and  Approval  for  Service  Use  supportive  of  FY  1989-FY  1990  acqulstlons  of  LM-2500-gas- 
turblne-powered  surface  combantants  such  as  DD/DDG-type  ships.  Development  preference  Is  *or  those  electric  propulsion  machinery 
designs  which  are  considered  low  development  risks  for  near-term  at-sea  evaluaton  and  which  are  amenable  to  future  upgrade  with 
higher-performance,  raore-advanced-deslgn  componentss.  S1693,  Electric  Drive  (Advanced);  ITils  project  develops  advanced-desl gn 
electric  drives  for  Navy  ships  up  to  75,000  horsepower  per  shaft.  Emphasis  is  given  to  development  of  higher  performance  electric 
drives  Including  advanced-design  combined  propulsion  and  ship  service  power  generation.  Advanced-design  electric  drive  system 
component  and  technology  developments  will  support  upgrade  of  near-term  electric  propulsion  systems  and/or  advanced  ship 
acquisition  in  the  post-FY  1990  time  frame.  Project  Includes  land-based  and  at-sea  operational  evaluation  of  advanced-design 
full-scale  ha  rd  wa  re . 
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Title:  Electric  Drive 

Budget  Activity:  2  ~  Advanced  Technology  Development 

(I')  BASIS  FOR  FY  1983  RDT&E  REQUEST:  SI31A,  Electric  Propulsion  Systems:  Complete  preliminary  design  competition  and  award 

single  contract  to  proceed  with  detailed  design,  long-lead  material  procurement,  and  construction  of  nominal  40,000  horsepower  per 
shaft  system  for  land-basod  and  test-ship  operational  evaluation.  Continue  critical  component  development. 

S1693,  Electric  Drive  (Advanced):  Continue  laboratory  and  test  craft  evaluation  of  reduced-scale  (e.g.  3000  horsepower) 
feasihi lity-tnodel  advanced  electric  drive  systems.  Start  design,  construction  and  laboratory  evaluation  of  full-scale 
experimental  prototype  hardware  and  test  rigs  for  advanced-design  components  including  shaft  seals,  current  collectors, 
switchgear,  controls,  transmission  lines,  superconduct  I ve  magnets  and  associated  cryogenic  equipment.  As  this  is  a  continuing 
program,  the  above  funding  includes  outyear  escalation  and  encompasses  all  work  or  development  phases  now  planned  or  anticipated 
through  Pt'  1984  only. 

(I')  OOMPARISON  W<TH  1^1982  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thousands)  The  changes  between  the  funding  profile  shown  in  the  FY 

1982  Descriptive  Sunmary  and  that  shovm  In  this  Descriptive  Summary  are  as  follows:  In  FY  1982  Project  SI3I4,  Electric 
Pr_oj)ulsJ_on_JSjirs_t^^  was  funded  under  Program  Element  63589N.  In  FY  1983,  Project  S1314.  Electric  Propulsion  System  was  increased  by 
S480K  to  accelerate  near-Cerm  at-sea  evaluation  of  electric  propulsion  systems  and  a  new  Project  S1693,  Electric  Drive  (Advanced) 
was  started  to  provide  higher-performance  electric  delve  systems. 

( U )  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY: 


Total 

Project 

FY  1980 

FY  1981 

EY  i982 

FY  i983 

Additional 

Estimated 

Vo. 

TUl£ 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELF-MEtfr 

0 

0 

557 

6,787 

Continuing 

Cont inulng 

snt4 

Electric  Drive 

0 

0 

557 

6,787 

Continuing 

Continuing 

(V)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 


Program  Element:  635 7 3N 

DOD  Mission  Area:  553  ~  Engineering  Technology  (ATP) 


Program  Element:  635_7_3ji  Title:  Elec  trie  pr  i  ve 

DOD  Mission  Area:  553  -  Ei^lneertng  Technology  (ATP)  Budget  Activfty:  2  -  Advanced  Technology  Development 

(U)  DETAILED  BACKCROLTND  AND  DESCRIPTION:  S1314,  Electric  Propulsion  Systems  -  This  project  develops  electric  propulsion  systems 

for  near-tena  application  In  Navy  ships.  The  advantages  of  electric  drive  include  ship  machinery  arrangement  flexibility,  ease 

of  maneuvering  control,  low  noise,  and  fuel  economy  (especially  for  gas  turbine  drive  ships)  derived  from  the  ease  of  electrical 
cross-connect  between  propeller  shafts  and  variable  prime  nover/propeller  speed  reduction  ratio.  For  a  typical  gas-turbine- 
powered,  general  purpose  destcoyer  applicAtiorit  these  electric  drive  systems  have  the  potential  for  isajor  reductions  in  overall 
ship  size  and  average  propulsion  fuel  consumption  with  conmensurate  reductions  in  ship  acquisition  and  operating  costs  as  compared 
with  an  Identical  range  and  mission  capability  ship  equipped  with  a  conventional  mechanical  drive  system.  This  program  will 
develop  and  operationally  evaluate  near-term,  full-scale  electric  drive  systems  and  components.  Operational  evaluations  are 
currently  planned  In  nominal  40,000  horsepower  per  shaft  systems  at  a  land-based  test  site  and  folLow-on  at  sea  test  ship 
operations.  Initial  efforts  will  be  directed  to  development  of  electric  propulsion  systems  which  are  considered  low  development 
risks  for  near-term  (FY  1987)  test  ship  Installation  and  Approval  for  Service  Use  supportive  of  LM-2500  gas-turbine-powered  ship 
acquisition  (e.g.  DD/DDC)  In  the  FY  1989-1990  time  frame.  Electrical  machinery  design  selection  preference  Is  being  given  to 
those  designs  which  are  amenable  to  future  upgrade  with  higher  performance  machinery  and  capable  of  integration  with  propulslon- 
prlme-mo^r-derlved  ship  service  power  systems.  S1693,  Electric  Drive  (Advanced):  This  project  develops  advanced-design  electric 
drives  for  Navy  ships  up  Co  75,000  horsepower  per  shaft.  Principal  technical  thrust  is  toward  high-performance  electric  drives 
incorporating  advanced-concept  systems  for  combined  propulsion  and  ship  service  power  generation.  Advanced-design  electric  drive 
developments  will  support  upgrade  of  previously-constructed  near  electric  propulsion  systems  and  advanced  ship  acquisition  beyond 
FY  1990.  Advanced-design  component  developments  Include  generators,  motors,  shaft  seals,  current  collectors,  switchgear, 
controls,  transmission  lines,  superconductive  magnets,  cryogenic  refrigeration  and/or  critical  arclllary  systems. 

(U)  RELATED  ACTIVITIES:  Program  Element  63508N,  Ship  Propulsion  Systems  (Advanced);  Program  Eleme’’;t  63589N,  DDGX;  Program  Element 
635I3N,  Shipboard  System  Component  Development;  Program  Element  62543N,  Ships,  Submarines  and  Boats  Technology;  Program  Element 
61I53N,  Defense  Research  Sciences. 

(U)  WORK  PERFORMED  BY :  In-House :  Naval  Ship  Systems  Engineering  Station,  Philadelphia,  PA;  David  W,  Taylor  Naval  Ship  Research 

and  Development  Center,  Bethesda,  MD.  Contractor:  To  be  determined. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAM: 

1.  (U)  FY  1981  and  Prior  Accomplishments;  S1314,  Electric  Propulsion  Systems:  New  program  start  In  FY  1982  under  Program 

Element  63589N.  The  following  wo^rk  haTTeen  accomplished  under  other  programs  such  as  Ship  Propulsion  Systems  (Program  Element 
A3508N)  and  Ships,  Submarines  and  Boats  Technology  (Program  Element  62543N)  over  the  period  FY  1973  to  FY  1981.  Various 
combinations  of  advanced-design  features  have  been  included  In  conceptual  designs  of  full-scale  shipboard  electric  propulsion 
systems  up  to  40,000  horsepower  per  shaft.  These  conceptual  design  studies  encompassed  future  ship  propulsion  applications  such 
as  an  early-deslgli-verslon  of  DDGX,  a  3000-ton  soall-water-plane-twln-hull  ship  and  an  ocean-transit  hydrofoil  ship  design.  These 
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Program  Element:  63573N  Title:  Electric  Drive 

DOD  Mission  Area:  553  -  Engineering  Technology  (ATP)  Budget  Activity:  Advance_d  Technology  Development 

design  studies  have  consistently  shovn  a  potential  for  substantial  improvements  In  ship  performance  and/or  costs  ulth  electric 
propulsion  as  compared  with  alternative  mechanical  gear  drives  for  these  gas-turhlne-powered  ship  designs. 
S1693,  Electric  Drive  (Advanced):  New  program  start  In  FY  1983.  The  following  work  has  been  accomplished  in  advanced  electric 
drive  machinery  technology  developments  during  the  period  FY  1973  to  FY  1981  under  other  program  elements.  Detailed  design* 
construction  and  factory  tests  have  been  completed  on  3,000  horsepower  scale  models  of  some  of  full-scale  systems  and  Navy 
laboratory  evaluation  has  started.  Construction  and  laboratory  tests  of  an  experimental  model  400  horsepower  superconductive 
propulsion  system  have  been  completed  and  Initial  shipboard  tests  have  been  successfully  completed.  Supporting  technology 
developments  are  underway  In  the  areas  of  high-performance  current  collector  system  (solid  brushes  and  liquid  metals),  lightweight 
switchgear,  cryogenic  helium  refrigeration  equipment  and  superconductive  magnets.  Ship  design  Impact  studies  with  electric  drive 
system  designs  incorporating  technology  being  demonstrated  In  3,000  horsepower  scale  model  systems  show  a  reduction  of  I4t  In  full 
load  displacement,  29Z  less  propulsion  fuel  requirement  and  9%  reduction  in  ship  building  contract  cost  for  a  general  purpose 
destroyer  design  with  conventional  mechanical  transmission  and  controllable/reversible  propellers. 

2.  (U)  FY  1982  Program.  S13IA,  Electric  Propulsion  Systems:  This  work  will  be  supported  under  the  DDCX  Line  In  FY  1982  as 
directed  by  Congress.  Results  of  prior  conceptual  design  and  tradeoff  studies  together  with  results  of  3,000  horsepower  scale- 
model  systems  and  supporting  techno. ogy  developments  will  be  used  to  identify  design  concepts  suitable  for  FY  1983  start  on 
construction  In  full  scale  electric  drive  system.  Develop  contractor  solicitation  specifications  for  development  of  normtnal 
40,000  horsepower  per  shaft  system  for  operational  evaluation  In  land-based  and  at  sea  tests  and  award  contracts  for  competitive 
preliminary  designs  with  two  or  more  manufacturers.  Start  development  of  critical  components  for  full  scale  systems, 
S1693,  Electric  Drive  (Advanced)  -  Program  starts  in  FY  1983. 

3.  (U)  FY  1983  Planned  Program:  $1314,  Electric  Propulsion  Systems:  Complete  preliminary  design  competition  and  award  contract 
for  design,  construction  and  factory  test  of  full-scale  systems.  Start  detailed  design  and  long-lead  material  procurement. 
Continue  development  of  critical  components.  S1693,  Electric  Drive  (Advanced):  Continue  laboratory  and  test  craft  evaluation  of 
reduced-scale  (3000  horsepower)  models  of  advanced  electric  drive  systems  which  were  started  under  the  Ships,  Submarines  and  Boats 
Technology  Program  Element  62543N,  Start  development  of  full-scale,  experimental-prototype  hardware  and  test  rigs  for  advanced- 
design  components  Including  shaft  seals,  current  collectors,  switchgear,  controls,  transmission  lines,  superconductive  magnets 
Including  associated  cryogenic  refrigeration  equipment. 

4. (m)fy  1984  Planned  Program:  S1314,  Electric  Propulsion  Systems:  Continue  critical  component  development  and  construction  of 
full-scale  nominal  40,000  horsepower  per  shaft  systems  for  a  near-term  (Ff  1987)  at  sea  test  Installation.  Start  designs  and  long 
lead-time  test  support  equipment  procurement  for  the  land-based  test  site  for  full-sclae  electric  propulsion  systems.  S1693, 
Electric  Drive  (Advanced):  Continue  development  of  full-scale  experimental  prototype  components.  Start  design  and  construction 
of  advanced-design  machinery  to  support  assembly  of  an  advanced  electric  drive  system  at  a  land  based  test  site  In  FY  1987. 
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Program  Element:  63573N  Title:  Electric  Drive 

DOD  Mission  Area:  553  ~  Engineering  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Developoent 

5.  (U)  Program  to  Completion:  SI 3 14,  Electric  Propulsion  Systems:  Complete  construction  and  factory  tests  on  initial  full 

scale  machinery  and  conduct  shock  tests  on  a  test  barge.  Install  system  at  land  based  test  site,  conduct  operational  evaluation 
and  obtain  provisional  approval  for  service  use  of  the  first  machinery  in  1987.  Install  on  test  ship  and  conduct  at-sea 
v  operational  evaluation.  Obtain  Approval  for  Service  Use  to  support  applications  In  FY  1990  ship  acquisitions.  $1693, 

Electric  Drive  (Advanced):  Continue  development  of  advanced-design  components  for  electric  drives  including  combined  propulsion 

(and  ship  service  power  generation.  Complete  construction  of  advanced-design  machinery  for  installation  at  a  land-based  test  site 
beginning  In  FY  1987.  Following  land-based  evaluation.  Install  In  a  test  ship  as  an  upgrade  to  previously-tested  near-term  system 
and  obtain  Approval  for  Service  Use.  This  program  is  a  continuing  effort  to  provide  developoent  of  advanced  electric  drive 
systems  for  a  number  of  future  applications  such  as  lower  cost,  monohull  displacement  ships,  small-water-plane-twln-hull  ships 
which  %rfli  require  electric  drives  to  more  effectively  accomplish  propulsion  power  transmission  and  hlgh-power  high-performance 
^  ships  requiring  very  lightweight  machinery. 

6.  (U)  Milestones ;  Not  Applicable. 


( 
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Pro j ec t  S131^  Ti t le :  Electric  Propulsion  Systems 

Program  Element:  63573N  Title:  Electric  Drive 

DOD  Mission  Area:  553  Engineering  Technology  (ATP)  budget  Activity:  2  -  Advanced  Technology  Developiaent 

(V)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  develops  electric  propulsion  systems  for  Navy  ship  propulsion. 

Electric  propulsion  for  combatant  ships  was  abandoned  by  the  Navy  after  WUII  because  of  excessive  size  and  weight  of  available 
electrical  machinery.  The  advantages  of  electric  propulsion  Include  ship  machinery  arrangement  flexibility,  ease  of  maneuvering 
control,  low  noise,  and  fuel  economy  (especially  for  gas  turbine  drive  ships)  derived  from  the  ease  of  electrical  cross-connect 
between  propeller  shafts  and  variable  prime  mover/propeller  speed  reduction  ratio.  Advances  in  electric  machinery  technology  such 
as  liquid  cooling  of  armature  conductors,  high  performance  current  collectors  (solid  brushes  and  Liquid  metals)  and 
superconductive  field  windings  will  reduce  the  size  and  weight  and  improve  the  efficiency  of  high-power  electric  drive  systems. 
For  a  typical  gas-turblne-powered ,  general  purpose  destroyer  application,  these  electric  drive  systems  have  the  potential  for 
major  reductions  in  overall  ship  size  and  average  propulsion  fuel  consumption  with  commensurate  reductions  in  ship  acquisition  and 
operating  costs  as  corapar«’d  with  an  Identical  range  and  nlsston  capability  ship  equipped  with  a  conventional  mechanical  drive 
system.  This  program  will  develop  and  operationally  evaluate,  full-scale  electric  propulsion  systems  and  components.  Operational 
evaluations  are  currently  planned  in  nominal  40,000  horsepower  per  shaft  systems  at  a  land-based  test  site  and  at-sea  tests  and 
will  Include  mechanical  shock  tests.  Machinery  design  concepts  selected  for  Initial  development  in  full  scale  systems  will  be 
based  on  an  optimization  of  Improved  performance  and  development  risks  to  support  the  earliest  feasible  at-sea  test  ship 
Installation  (FY  1987). 

(U)  RELATED  ACTIVITIES:  Program  Element  63508N,  Ship  Propulsion  Systems  (Advanced);  Program  Element  6351 Shipboard  SysCetos 

Component  Development;  Program  Element  62543N,  Ships,  Submarines  and  Boats  Technology;  Program  Element  61153N,  Defense  Research 
Sciences,  Program  Element  63589N,  DDGX, 

(U)  ^J0RK  PERFORMED  BY:  In-House :  Naval  Ship  Systems  Engineering  Station,  Philadelphia,  PA;  David  W.  Taylor  Naval  Ship 

Research  and  Development  Center,  Bethesda*  KD.  Contractors:  To  be  determined. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

FY  1981  and  Prior  Accomplishments :  The  following  work  lias  been  accomplished  under  advanced  electric  drive  machinery 

technology  programs  conducted  under  program  elements  Ship  Propulsion  Systems  (Program  Element  A3508N)  and  Ships,  Submarines  and 
Boats  Technology  (Program  Element  62543N)  over  the  period  FY  1973-FY  1981,  Various  combinations  of  advanced-design  features  have 
been  Included  in  conceptual  designs  of  full-scale  shipboard  electric  drive  systems  up  to  40,000  horsepower  per  shaft.  Detailed 
design,  construction  and  factory  tests  have  been  completed  on  3,000  horsepower  scale  models  of  some  of  these  full  scale  systems 
and  Navy  laboratory  evaluation  has  started.  Construction  and  laboratory  tests  of  an  experimental  model  400  horsepower 
superconductive  propulsion  system  have  been  completed  and  shipboard  evaluation  has  been  completed  on  a  specially  prepared  65-foot 
testcraft  operating  in  the  Chesapeake  Bay  area.  Supporting  technology  developments  are  underway  in  the  areas  of  high-performance 
current  collector  system  (solid  brushes  and  liquid  metals),  lightweight  switchgear,  cryogenic  helium  refrigeration  equipment  and 
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Prolect  S131A  Title:  Elec  t  r  tc  Propul  &  1  on  Sys^teas 
Program  Element:  63573N  Title:  Electric  Drive 

DOD  Mission  Area:  553  Engineering  Technology  (ATP)  Budget  Activity:  2  ~  Advanced  Technology  Development 

superconductive  magnets.  5^1p  !eslgn  impact  studies  with  electric  drive  system  designs  Incorporating  technology  being 
demonstrated  In  3,000  horsepower  s«.  ile  model  systems  show  a  reduction* of  14t  in  full  load  displacement,  29Z  less  propulsion  fuel 
requirement  and  9Z  reduction  in  ship  building  contract  cost  for  a  general  purpose  destroyer  design  with  conventional  mechanical 
transmission  and  controllahle/reverslble  pitch  propellers. 

-•  FY  1982  Program;  This  work  will  be  accomplished  in  the  DDGX  Line  in  FY  1982  as  directed  by  Congress.  Results  of  prior 
conceptual  design  and  trade-'Off  studies  together  with  results  of  supporting  technology  developments  will  be  used  to  select 
candidate  design  concepts  which  are  sulCablt*  for  development  in  full-scale  electric  drive  systems  with  detailed  design  to  start  In 
FY  1983.  Develop  procurement  plans  and  specifications  and  award  contracts  with  two  or  more  manufacturers  of  large  electrical 
machinery  for  the  competitive  preliminary  design  of  nominal  40,000  horsepower  per  shaft  systems  for  operational  evaluation. 
Start  development  of  critical  components  for  full-scale  systems  including  shaft  seals,  switchgear,  transmission  cables,  control 
elements  and  ocher  ancillary  components. 

3.  (U)  FY  1983  Planned  Program:  Complete  preliminary  design  competition  phase  with  two  or  more  contractors  and  award  contract 
to  proceed  with  detailed  design,  long-lead  material  procurement,  and  start  construction  of  nominal  40,000  horsepower  per  shaft 
systems.  Continue  development  of  critical  componts  for  full  scale  systems  • 

4.  (U)  FY  1984  Planned  Program:  Continue  critical  component  development  and  construction  of  full-scale  electric  propulsion 
systems.  Start  design  and  long-lead  preparation  of  land-based  test  site  for  operational  evaluation  of  full-scale  systems. 

5.  (U)  Program  to  Completion:  Complete  construction  and  factory  tests  on  initial  full  scale  machinery  and  conduct  shock  tests 
on  a  test  barge.  Install  system  at  land  based  test  site,  conduct  operational  evaluation  and  obtain  provisional  approval  for 
service  use  of  the  first  machinery  in  1987,  Conduct  at-sea  evaluation  In  selected  test  ship  and  obtain  Approval  for  Service  Use 
In  FY  1990  ship  acquisition.  Continue  component  improvements  identified  In  operational  evaluation  and  service  application  of 
electric  drive  systems  and  opportunities  for  more  effective  electric  drives  demonstrated  In  technology  programs.  This  program  Is 
a  continuing  effort  to  provide  development  of  advanced  electric  drive  systems  for  a  number  of  future  applications  such  as  lower 
cost,  monohuU  displacement  ships,  small-water-plane-twlo-hull  ships  which  will  require  ele^.-trlc  drives  to  more  effectively 
accomplish  propulsion  power  transmission  and  hlgh-power  high-performance  ships  requiring  very  lightweight  machinery. 

6.  (U)  Milestones ;  Not  Applicable. 


477 


Project  SI  31 A 

Program  Element:  63573N 

DOD  Mission  Area:  553  Engineering  Technology  (ATP) 


Tit le :  Electric  Propulsion  Systems 

Title:  Electric  Drive 

Budget  Activity:  2  -  Advanced  Technology  Developaent 


7 .  ( U)  Resources : 


Project 

Vo,  Title 


FY  19fil 
Actual 


FY  1982  FY  1983  FY  1984  Additional 

Estimate  Estimate  Estimate  to  Completion 


Total 

Estimated 

Cost 


S1314 


Electric  Propulsion  Systems 


7»267 


15,654  Continuing 


Continuing 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  6360 9N 

DoD  Mission  Area:  553  -  Engineering  Technology  (ATP) 


Title:  Surface  Launched  Munitions 

Budget  Act t vity :  2  -  Advanced  Technology  Development 


(U)  RESOURCES  (PROJECT  LISTING);  (Dollars  in  Thousands) 

Project  FY  1981 

No« _  Title  Actual 


FY  1982  FY  1983  FY  1984 

Estimate  Estimate  Estimate 


Tota  1 

Additional  Estimated 

to  Completion  Cq^t  _  ^ 


TOTAL  FOR  PROGRAM  ELEMENT 

3,927 

4,220 

4,331 

4,349 

Continuing 

Continuing 

S0363 

Advanced  Explosives  Technology 

3,927 

4,220 

4,331 

4,349 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  Advanced  development  of  insensitive  high-performance  explosives  Is  to  meet 
requirements  given  In  the  Insensitive  High  Explosives  Operational  Requirement  for  Improved  explosives  safety,  reduced  weapons 
vulnerability,  and  improved  explosives  produclbl llty. 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Investigate  the  most  suitable  process  for  producing  new  explosives  and  for  filling  warheads 
(pilot  plant  investigations).  Conduct  explosives  characterisation  and  large-scale  safety/performance  evaluation  of  new  explosives 
for  surface  launched  munitions.  Coordinate  related  on-golng  explosives  developments  and  compile  Information  on  explosives 
properties  (data  base).  This  work  Is  a  coordinated  part  of  a  joint  service  program  managed  by  Program  Planning  Directorate  under 
the  Joint  Logistics  Commander.  These  funds  are  required  to  provide  for  a  level  of  effort  compatible  with  the  number  of  explosives 
that  require  advanced  development  and  with  the  cost  of  large-scale  testing  as  development  of  explosives  moves  into  this  phase.  As 
this  Is  a  continuing  program,  the  above  funding  includes  outyear  escalation  and  encompasses  all  work  or  development  phases  now 
planned  or  anticipated  through  FY  1984  only. 

(U)  COMPARISON  WITH  FY  1962  DESCRIPTIVE  SUMMARY:  (Dollars  in  Thousands)  The  changes  between  the  funding  profile  shown  In  the  FY 
1982  Descriptive  Suonary  and  that  shown  In  this  Descriptive  Summary  for  Project  S03b3  are:  an  Increase  of  971  in  FY  1981  due  to  a 
Navy  reprogramming  that  Identified  additional  funds  to  forestall  delays  in  development  of  aluminized  plastic  bonded  explosives. 
Decreases  of  568  In  FY  1982  and  777  In  FY  1983  result  from  adjustments  during  budget  development.  Project  S1044  is  no  longer 
reflected  in  the  current  submission  due  to  cessation  of  funding  after  FY  1980. 


Program  Element:  63609N 

DoD  Mission  Area:  553  ~  Engineering  Technology  (ATP) 

(U)  FUNDING  AS  REFLECTED  IN  FY  1982  DESCRIPTIVE  SU^'.^RY. 


Project  FY  1980 
No.  Title  Actual 

TOTAL  FOR  PROGRAM  ELEMENT  7,582 
S0363  Advanced  Explosives  Technology  3,799 
S104^  5"  Infrared  Guided  Projectile  3,783 


(U)  OTHER  APPROPRIATIONS  FUNDS:  Not  Applicable. 


Program  Element :  63609N 

DoD  Mission  Area:  553  -  Engineering  Technology  (ATP) 


Title:  Surface  Launched  Munitions 

Budget  Activity:  2  -  Advanced  Technology  Development 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Desirable  insensitive  explosives,  primarily  plastic  bonded  explosives  (PBXs)  are 
available  from  the  explosives  exploratory  development  program.  Although  preliminary  testing  shows  that  these  explosives  exhibit 
marked  improvement  over  conventional  explosives,  generally,  they  cannot  be  economically  loaded  Into  munitions  and  are 
insufficiently  characterized  to  be  useful  to  weapons  designers.  This  project  provides  for  advanced  development  of  Insensitive, 
high-performance  explosives  that  burn  rather  than  detonate  In  a  fire,  that  do  not  react  violently  to  fragment  Impact,  and  that 
will  not  mass  detonate  in  shipping  (operational  or  storage)  configurations.  Work  includes  pilot  plant  scale-up  of  new  explosives 
to  Improve  produclbllity ;  coordination  of  explosives  testing  and  evaluation  efforts:  explosives  characterization  to  establish  a 
comprehensive  data  base;  and  large-scale  safety/perfomance  testing  to  provide  explosives  which  meet  the  specific  requirements 
identified  in  the  Insensitive  High  Explosives  Operational  Requirement. 

(U)  RELATED  ACTIVITIES:  Undersea  Warfare  Weaponry  Technology,  PE  62633N:  Shipboard  Damage  Control,  PE  63514N:  Advanced  ASW 
Torpedo,  63610N;  Mine  Development  (Engineering),  6460IN.  Promising  new,  high-performance,  Insensitive  explosives  from  the 
Undersea  Warfare  Weaponry  Technology  program,  PE  62633N,  are  transferred  Into  the  Advanced  Development  Project,  Information  on 
new  explosives  producibtlity  and  characteristics,  including  large-scale  safety/performance  test  data.  Is  made  available  to  weapon 
project  offices  such  as  the  Gun  Ammunition  Improvement  program,  PE  64602N,  the  Shipboard  Damage  Control  program,  PE  63514N,  the 
Advanced  ASW  Torpedo  program,  PE  63610N,  and  the  Mine  Development  (Engineering)  program,  ?E  64601N,  Cooperative  programs  between 
the  Explosives  Advanced  Development  project  and  these  weapon  project  offices  are  in  progress,  where  the  Explosives  Advanced 
Development  program  provides  Information  on  the  new  explosives  produclbllity  and  characteristics  while  the  weapon  offices  conduct 
tests  to  determine  warhead  effectiveness  and  behavior  of  In-service  munitions. 

(U)  WORK  PERFORMED  BY ;  In-House :  Naval  Surface  Weapons  Center,  Dahlgren,  VA  (lead  Laboratory);  Naval  Weapons  Station, 
Yorktown,  VA;  Naval  Weapons  Center,  China  Lake,  CA;  Naval  Ordnance  Station,  Indian  Head,  MD;  Air  Development  Test  Center,  Eglin 
Air  Force  Base,  FL;  and  Army/  Single  Manager. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  S1044  -  5-lnch  Infrared  Guided  Projectile:  5-lnch  Infrared  Guided  Projectile  Advanced 
Development  has  been  completed.  Bodies  for  infrared  projectiles  (Including  control  section,  warhead,  rocket  motor  and  finned 
afterbody)  have  successfully  completed  prequallflcatlon  testing  under  the  companion  5-lnch  Serai-active  Laser  Guided  Projectile 
program.  The  Infrared  seeker  has  been  successfully  demonstrated  In  overwater  test  firings  against  heaters/flares  and  ballistic 
aortal  targets.  Six  Infrared  seekers  were  completed  for  late  FY  1979/early  FY  1980  delivery  to  the  Anti-ship  Missile  Defense 
project  for  compatibility  tests  on  the  5-lnch  Rolling  Airframe  Missile.  Twenty  additional  5-tnch  Infrared  Guided  Projectile 
rounds  fabricated  at  Naval  Ship  Weapons  Center  Dahlgren  Laboratory  for  FY  1981  flight,  land-based  and  developmental  and 
operational  testing.  S0363  -  Advanced  Explosives  Technology:  Work  on  this  project  was  started  In  Sept  1978.  A  coordinated, 
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Program  Element:  63609N  Title:  Surface  Launched  Munitions  j 

t^D  Mission  Area:  553  -  Engineering  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

multi -laboratory,  tri-service  program  has  been  organized.  Pilot  plant  scale-up  has  been  completed  on  four  insensitive,  plastic 

bonded  explosives  (PBX's:  PBXW-106,  PBXW-109,  PBXC-117,  and  AFX-708),  resulting  in  AFX-70R  being  dropped  from  further  testing  and  ' 

evaluation  In  the  Navy's  Explosives  Advanced  Development  program.  Cooperative  efforts  (shared  costs)  are  currently  underway  with 

the  QUICKSTRIKE  (PE  64601N),  Advanced  Light  Weight  Torpedo  (PE  64610N),  and  Ship  Damage  Prevention  and  Control  (PE  63514N)  I 

offices. 

FY  1982  Program:  Continue  large-scale  testing  of  an  insensitive  nona lum 1 nt zed  PBX  for  projectiles  and  missile  warheads  and  1 

of  insensitive  aluminized  PBX's  for  Advanced  Light  Weight  Torpedo  (ALWT).  Continue  work  on  an  explosive  characteristics  data 
base.  Initiate  pilot  plant  scale-up  of  a  deformable  explosive  for  missile  warheads. 

3.  (U)  FY  1983  Planned  Program:  Complete  large-scale  testing  of  an  Insensitive,  non-alumlnized  PBX  for  projectiles  and  missile 
warheads,  and  of  aluminized  PBX's  for  use  in  Advanced  Light  Weight  Torpedo.  Conduct  safety  tests  for  new  primary  explosives. 

Perform  pilot  plant  scale-up  of  an  energetic  aluminized  PBX  and  o.  a  deformable  explosive  for  missile  warheads.  Complete  I 

documeiitat ion  and  publish  first  edition  of  an  explosives  data  base  document.  Perform  producibl 1 i ty  assessment  on  candidate  PBX's.  j 

4.  (U)  FY  1984  Planned  Program:  A  high  performance  explosive  for  use  in  Advanced  Light  Weight  Torpedo  and  insensitive  PBX  for 

projectiles  and  missile  warheads  and  a  less  hazardous  primary  explosive  (lead  oxide  replacement)  will  be  recommended.  Complete 
performance  testing  of  underwater  explosive  and  of  a  cook-off  resistant  booster  explosive.  Complete  safety  testing  on  deformable 
explosives  for  SAW-Missile  warheads.  i 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (it)  Mllesj^or^s:  Not  Applicable. 
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FY  1^8^  RDT&P.  PP.^^CRIPTIVE  SUMMARY 


Pr«);»rafn  P.lement:  63654S 

OoO  Ml-^sloa  ^rea:  553  -  Engineering  Technology  (ATP) 
(U)  RFISQURCE  (PROJECT  LISTINf:);  (Dollars  in  Thousands) 
Project 

No.  Title 

TOTAL  FOR  PROGRAM  ELEMENT 

S;)177  Explosive  Or<ltuac»»  nisposil  Procedures 


Title:  Joint  Service  Explosive  Ordnance  Disposal 
Development  (Advanced) 

Budget  Activity:  2-Advanced  Technology  Development 


FY  1981 
Actual 


FY  1982 
F.stlmate 


FY  1983 
Est Iraate 


FY  1984 
Estimate 


Total 

'Additional  Estimated 

to  Completion  Cost _ 


3,063  3.330 

3,063  3,330 


4,957  5,114  Continuing  Continuing 

4,957  5,114  Continuing  Continuing 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED: 
ind  equipment  for  use  by  all  nllltary  services. 
5160.62  of  24  November  1971,  for  iwnagement  of  the 


Tills  program  provides  for  t’le  development  of  explosive  ordnance  disposal  tools 
The  responsibility  Is  assigned  to  the  Navy  by  Department  of  Defense  Directive 
Tolnt  Service  Explosive  Ordnance  Disposal  Research  and  Development  Program. 


(U)  BASIS  FOR  FY  1933  RDT&E  REQUEST;  Twelve  development  projects  are  planned  to  continue  advanced  development  during  FY  1983 
two  of  these  projects  are  high  priority;  Area  Point  Search  System,  and  an  Ordnance  Rapid  Area  Clearance  System.  The  Area  Point 
Search  System  (s  designed  to  detect,  locate/ relocate  ordnance  Items  within  three  meters  In  water  depths  to  300  feet.  Four 
projects  are  scheduled  for  completion  and  seven  new  projects  are  scheduled  to  he  initiated.  As  this  Is  a  continuing  program,  the 
above  funding  profile  includes  outyear  escalation  and  enccmipasses  all  work  or  development  phases  now  planned  or  anticipated 
through  FY  1984  only. 


(IJ)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  In  thousands).  The  changes  between  the  funding  profile  shown  In  the  FY 
1982  Descriptive  Suitonary  and  that  shown  in  this  Descriptive  Summary  are  as  follows:  Decreases  in  FY  1981  of  37  and  98  In  FY  1982 
result  from  the  application  of  lower  Inflation  Indices.  The  Increase  In  FY  1983  of  1,271  is  due  to  combining  PE  63574N,  Joint 
Ordnance  Development  with  this  Progran  Element. 
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Program  Element:  63654N 


Title:  Joint  Service  Explosive  Ordnance  Disposal 
Development  (Advanced) 

DoD  Mission  Area:  553  ~  Engineering  Technology  (ATP)  Budget  Activity:  2-Advanced  Technology  Development 

(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY: 


Project 

No.  Title 

FY  1980 
Actual 

FY  1981 
Estimate 

PY  1982 

Estimate 

FY  1983 
Estimate 

Additional 
to  Completion 

TOTAL  for  program  ELEMENT 

S0377  Explosive  Ordnance  Disposal  Equipment 

3,129 

3,129 

3,100 

3,100 

3,428 

3,428 

3,888 

3,688 

Cont Inulng 
Continuing 

(IJ)  OTLr.R  APPROPRIATIONS  FUNDS: 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

PY  1984 
Estimate 

Additional 
to  Completion 

OPN 

1,256 

2,035 

1,585 

4,161 

Cont Inulng 

Est Imated 
Cost _ 

Continuing 

Continuing 


Tota  L 
Esc imated 
Cost 

Continuing 


t 


Progr-iTi  63654N  Title:  Joint  Service  Explosive  Ordnance  Disposal 

Development  (Advanced) 

Don  Mission  \rea:  5S3  -  Engineering  Technology  (ATP)  Budget  Activity:  2~Advanced  Technology  Development 

(U)  DETAILED  BACKGROUND  AND  PPISCRIPTION;  The  mission  of  Explosive  Ortlnance  Disposal  teams  Is  the  detection)  Identification, 
rendering  safe,  recovery,  field  and  laboratory  evaluation  and  final  disposal  of  unexploded  nuclear,  conventional  (Including 
Improvised  explosive  devices)  chemical  and  biological  munitions.  Increasing  Inventories  of  foreign  and  domestic  weapons 
necessitate  a  continuing  development  program  to  provide  explosive  ordnance  disposal  personnel  of  all  military  services  with  the 
special  equipment  and  tools  required  to  support  this  mission. 

(M)  RELATED  ACTIVITIES;  All  weapon  related  development,  both  domestic  and  foreign;  Program  Element  b4654S,  Joint  Service 
Explosive  Ordnance  Disposal  Development  (Engineering). 

(D)  WORK  PERFOR.*dEO  BY;  In-House;  Naval  Explosive  Ordnance  Disposal  Technology  Center  (lead  laboratory),  Indian  Head,  MD. 
Contractors:  Battelle,  Inc.;  C'^lumhus,  OH;  Varlan  Associates,  Georgetown  Toronto,  Ontario;  Southwest  Research  Inst.,  San  Antonio, 
TX. 

(IJ)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments;  Joint  explosive  ordnance  disposal  development  effort  began  in  I97b,  The  Navy  Decision 
Coordlnat ing  Piper  for  explosive  ordnance  disposal  equipment  was  updated  In  January  1981  and  advanced  development  projects  were 
prioritized  by  the  Department  of  Defense  Explosive  Ordnance  Disposal  Program  Board.  Eleven  items  have  completed  operational  test 
and  evaluation;  seven  from  the  previous  Navy  Decision  Coordinating  Paper  and  four  from  the  1981  revision.  Projects  resulting  in 
approval  for  service  use  are:  'IK  30  XRAY;  MK  9  Cryogenic  Application  System;  MK  31  Tool  Set;  MK  3  Mod  0  Cutting  Torch;  MK  10  Mod 
0  Explosive  Analyzer;  MX  23  and  MX  24  Powder  Actuate  Cutters;  MK  834  Explosive  Container;  MK  I  Fiberscope;  MK  62  Steam  Generator; 
Underwater  Shaped  Charges;  and  MK  22  Ordnance  Locator. 

2.  (U)  FY  1982  Program:  Advanced  development  will  continue  on  ten  items.  Operational  evaluation  is  scheduled  for  four  Items: 

MK  35  Tool  Set;  Mechanical  Remote  Fuze  Disassembly  Kit;  Fuze  Neutralization  System;  and  MK  33  Delay  Firing  Device. 

3.  (U)  FY  1983  Planned  Program:  Advanced  development  will  continue  on  twelve  items.  The  four  Items  completing  operational 

evaluation  In  FY  1982  will  he  submitted  for  approval  for  service  use.  Operational  evaluation  is  scheduled  for  five  Items:  Jet 

Perforator;  Disposable  Dearmer;  Shaft  Liner  Kit;  and  Area  Point  Search  System  (Phase  8).  Seven  additional  development  projects 
will  be  Initiated. 
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Prac>ram  Eleneat:  6365AV 


DoT)  Mission  ^rea:  553  -  Engineering  Technology  (ATP) 


Title:  Joint  Service  Explosive  Ordnance  Disposal 
Development  (Advancedy 

Budget  Activity:  2-Advanced  Technology  Development 


(U)  FY  198A  Planned  Program:  Advanced  development  vrtll  continue  on  the  remaining  Items.  The  Area  Point  Search  System  (Phase 
B)  will  undergo  operational  test  and  evaluation.  Advanced  development  will  be  Initiated  on  four  Items. 

5.  (U)  Program  to  Completion;  This  Is  a  continuing  program  under  which  development  of  new  explosive  ordnance  disposal  equipment 

will  be  Initiated. 

A.  (U)  Milestones:  Mot  applicable. 


I 


> 


FY  RDT&E  DESCRIPTIVE  SUMMARY 


Pro^ri'n  Element:  f> 3 7 C 1 N  Title:  Himian  Factors  Engineering  Oevelopment 

OoD  Mission  Are  i :  552  ~  Envi rnnmental  and  Life  Sciences  (ATP)  BuiJ>»et  Activity:  2  -  Advanced  Technology  Development 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 


Pro lect 

FY  HBl 

PT  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAl.  FOR  program  EhbMENT 

2,875 

3,080 

2,604 

3,567 

Continuing 

Continuing 

Voice  Interactive  Systems  Technology 

522 

230 

0 

0 

0 

1,352 

1'11S9 

Computer  Assisted  Methods  of  Muman  Factors 
Engineering  Design  4  Evaluation 

542 

0 

0 

0 

0 

1,048 

1190 

Technology  lntc>4ratlon  and  Application 

29b 

635 

1,074 

1,043 

Continuing 

Cant  tnutng 

.1191 

Mr-to-Air  Visual  Target  Acquisition 

288 

168 

0 

0 

0 

771 

W1192 

Improving  Air  Combat  Performance 

195 

387 

498 

659 

2,326 

4,237 

W1195 

Models  of  Eystem  Cost  Effectiveness 

292 

7  34 

0 

0 

0 

1,331 

Wll9h 

Muman  Fa'tors  Engineering  Technology  for  Ships 

262 

367 

385 

989 

Continuing 

Cont Inuing 

Ml  197 

Human  Factors  Engineering  Technology  for  Test 
snd  Evaluation 

478 

S32 

647 

976 

3,093 

6,136 

(U)  SRIFF  description  OF  ELEMENT  AND  MISSION  NEED.*  This 

program 

provides  advancement  and 

feasibility  testing  of  human-taachlne- 

mission 

integration  methods  for  application  during  the  system  development  cycle, 

,  A  separate  program 

element  was  established  to 

emphist^e  the  Navy's  n«?e<l  to  Insure  that  appropriate  human  factors  considerations  are  Incorporated  In  the  engineering  design  of 
Its  systems.  The  ma.lor  needs  identified  are:  (1)  Improved  crew  and  work  station  design  and  evaluation  methods,  (2)  target 
acquisition  and  weapon  system  combat  and  display  Interface  criteria,  (3)  human  performance  assessment  and  prediction  techniques 
for  air  ctxabat  maneuvering,  (4)  human  factors  baseline  support  for  emerging  svstems,  and  (5)  near  term  improvements  of  crew/ship 
interface  capability. 

(U)  BASIS  FOR  FY  1983  ROT&E  REQUEST;  To  accomplish  the  approved  Navy  program,  the  following  milestones  will  be  met:  Apply 
workload  measurement  technology  to  reduce  manual  control  problems.  Complete  development  of  capability  to  designate  and  retrieve 
air  combat  measuring  data.  Complete  development  of  energy  maneaverablllty  measures  of  in-fllght  performance.  Test  and  evaluate 
carrier  launch  and  recovery  system.  Apply  human  factors  engineering  technology  to  development  of  Improved  surface  navigation 
procedures,  and  to  SEAFIRR  console  design  and  simulation  requirements.  Complete  and  validate  mockup  evaluation  procedures.  Adapt 
mission  operability  assessment  technique  for  multicrew  platforms.  As  this  is  a  continuing  program,  the  above  funding  profile 
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BlofTient :  6370IN  Title:  Hutaan  Factors  Engineering  Development 

Don  Mission  Area:  552  -  Envlroomental  and  Life  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

lnclor1«?s  outyear  'iscslstion  ani  encoTip-ssses  all  work  or  Jeveloonent  phases  now  planned  or  anticipated  through  FY  1984  only,  except 
for  Protects  i^ll88,  1^1189,  ^1191,  :V1192,  :V1I95,  and  ^1197,  for  which  the  above  funding  Includes  all  work  or  development  phases  now 
planned  or  int ic Inated . 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  In  thousands)  The  changes  between  the  funding  profile  shown  In  the  FY 
1982  Descriptive  Suminary  and  that  shown  in  this  Descriptive  Sumtnary  are  a  decrease  in  FY  1981  of  a  total  of  345  as  a  result  of 
reprogramming.  The  total  reduction  of  I, 151  In  FY  1982  is  a  result  of  reduced  program  scope.  The  total  reduction  of 
1,390  In  FY  1983  is  a  result  of  project  complet ions  and  policy  on  technology  effort  funding. 

(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY: 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  8LRMEST 

■},084 

3,220 

4,201 

3,954 

Continuing 

Continuing 

1^1188 

Voice  InCeractlve  Systems  Technology 

600 

540 

739 

0 

0 

1,879 

'VI 189 

Computer  Assisted  Methods  of  Human  Factors 
Engineering  Design  ^  Evaluation 

506 

629 

0 

0 

0 

1,135 

W1190 

Technology  Integration  and  Application 

J49 

320 

643 

1,258 

Continuing 

Continuing 

W1191 

Alr-to-Alr  Visual  Target  Acquisition 

315 

311 

170 

0 

0 

796 

W1192 

Improving  Air  Combat  Performance 

175 

221 

389 

583 

2,401 

3,768 

W1195 

Models  of  System  Cost  Effectiveness 

305 

315 

743 

0 

0 

1,363 

WUOh 

Human  Factors  Engineering  Technology  for  Ships 

324 

437 

776 

1,201 

Continuing 

Continuing 

W1197 

Human  Factors  Engineering  Technology  for  Test 
and  Evaluation 

510 

447 

741 

952 

3,188 

5,838 

(U)  OTHER  APPROPRIATIONS  FUNDS;  None 
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Program  Element:  63701N  Title:  Human  Factors  Engineering  Development 

DoD  Hlssion  Area:  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  responds  to  the  need  for  effective  Integration  of  the  huian 

operator/maintainer  into  Navy  weapons  systems ;  It  Is  Intended  to  (1)  improve  current  Human  Factors  Engineering  capabilities  for 
predicting,  assessing,  and  maximi^^ing  human  performance,  (2)  specify  quantitatively  operator/maintainer  performance  requirements 
and  standards,  and  (3)  detect,  measure  and  predict  personnel  proficiency  and  proficiency  loss  over  time  with  minimal  Impact  on 
system  availability.  proiects  are:  W1188,  VOICE  INTERACTIVE  SYSTEMS  TECHNOLOGY,  to  reduce  operator  overload  by  usi?  of  voL>'-^ 

Interaction  with  equipments;  W1189,  COMPUTER  ASSISTED  METHODS  FOR  HUMAN  FACTORS  ENGINEERING  DESIGN  AND  EVALUVrtON,  to  evaluate 
numerous  possible  function  allocations  and  crewstatlon  configurations;  W1190,  TECHNOLOGY  INTEGRATION  AND  APPLICATIONS,  to  emplov 
Human  Factors  Engineering  within  predefined  time  windows  In  the  RDT&E  cycle;  W1 191,  AIR-TO-AIR  VISUAL  TARGET  ACQUISITION,  to 
Improve  visual  acquisition  for  tactical  advantage  and  to  reduce  midair  collisions;  wn92 ,  IMPROVING  AIR  COMSAT  PERFORMANCE,  to 
provide  methods  for  air  combat  maneuvering  training,  and  evaluate  individual  squadron  and  air  wing  readiness,  W1 193,  MODELS  OF 
SYSTEM  GOST  FJFECTIVENESS,  to  measure  effectiveness  of  systems  that  Include  people;  WU9h,  HITIAN  FACTORS  ENGINEERING  TECHNOLOGY 
FOR  SHIPS,  apply  and  validate  effectiveness  of  Human  Factors  Engineering  as  applied  to  ships.  W1 197,  HUIdAN  FACTORS  ENGINEERING 
TECHNOLOGY  FOR  TEST  AND  EVALUATION,  to  evaluate  man-machine  compatibility  as  affecting  mission  success. 

(U)  RELATED  ACTIVITIES:  Human  Factors  and  Simulation  Technology  (Program  Element  b2757N),  H«iman  Factors  in  Military  Systems  (PE 

62716A),  Hutaan  Factors  in  Training  and  Operational  Effectiveness  (PE  63739A)  and  Aerospace  Biotechnology  (PE  62202F). 

(U)  WORK  PERFORMED  BY:  In  House:  Naval  Aerospace  Medical  Research  Laboratory,  Pensacola,  FL;  Naval  Air  Development  Center, 

WarralnsCer,  PA  (lead  la b o r'lVo' r'y) V  Naval  Air  Test  Center,  Patuxent,  MD;  Naval  Ocean  Systems  Center,  San  Diego,  CA:  Naval  Sea 
Systems  Command,  Washington,  D.C.;  Naval  Training  Equipment  Center,  Orlando,  FL;  Pacific  Missile  Test  Center,  Pt.  Mugu,  CA.  (U) 
Contractors :  Analytics,  Inc.,  Willow  Grove,  PA:  Barten,  Inc.,  San  Diego,  CA,  Boeing  Aerospace  Company,  Seattle,  WA;  Canyon 
Research  Group,  Westlake  Village,  CA;  Decisions  and  Designs,  Inc.,  McLean,  VA;  Dunlap  and  Associates,  Inc.,  La  Jolla,  CA. 
Mc0onnell**Dougia8  Corporation,  St.  Louis,  MO,  Systems  Technology,  Inc*,  Hawthorne,  CA;  F.agle  Technology,  Arlington,  VA;  Threshold 
Technology,  Oelran,  NJ;  plus  three  other  contractors. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS! 

i.  (U)  FY  1981  and  Prior  Accomplishments:  A  set  of  computer  support  models  for  determining  and  evaluating  operator  functions  for 
developing  systems  were  completed  in  FY  1981  and  have  been  applied  seventeen  times  with  a  savings  of  1.5  million  dollars  for  the 
Light  Airborne  Multi-Purpose  System  (LAMPS)  and  F-18  alone.  A  $200  thousand  Investment  in  a  technlqvie  to  allocate  panel  space 
resulted  In  a  45Z  reduction  In  time  to  use  the  controls  on  the  panel,  and  99Z  reduction  in  probability  of  error.  I'lew  control  and 
display  techniques  use  human  voice  capabilities  to  decrease  workload  by  35Z,  simplify  work  space  design  and  increase  the  value  of 
automation.  Crew  station  assessment  of  reach  model  as  applied  to  F-18  design  increased  the  per  cent  of  aviators  accommodated  from 
20Z  to  80%  of  the  available  male  population  which  reduced  projected  manpower  costs  by  at  least  3,000,000  dollars  ;>er  year.  This 
model  can  also  assess  percent  of  accommodation  of  female  population  In  any  work  station.  Development  of  training  feedback  methods 
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Title:  Uuman  Factors  Engineering  Developoenc 

Budget  Activity:  2  -  Advanced  Technology  Development 


"ro.'ri'Ti  P.h'Tifcrtt:  A370IN 

OoD  Mi  S'?  Ion  Area:  552  ~  Environmental  and  Life  Sciences  (ATP) 


resulted  in  a  30'!'  increase  In  kill  ratio  on  the  Air  Combat  'ianeuvertng  Range.  The  spin-offs  of  emerging  Hunan  Factors  Engineering 
technology  are  applied  In  design  of  complex  ship  systems.  Aircraft  arrestment  systems,  air  traffic  control  areas,  and  shipboard 
intertial  communications  systems  have  been  selected  for  demonstration  and  application.  Validation  of  Computer  Aided  Methods  was 
accomplished  by  application  of  submodels  to  ‘larltime  Patrol  Aircraft,  Vertical/Short  Takeoff  and  tending,  Conversion  in  Lieu  of 
^rocurem>-nt ,  and  the  tactical  support  center  aboard  aircraft  carriers.  Additional  tethods  developed  with  Exploratory  Development 
funds  for  panel  space  allocation,  labeling  and  control/dlsplay  grouping  were  Incorporated  Into  the  Computer  Assisted  Methods. 
Initiated  efforts  for  tne  development  of  anthropometric  measuring  and  prediction  techniques  for  equipment  handling  to  meet 
male/female  physical  capabilities,  required  by  Occupational  Safety  and  Health  Administration  standards.  A  methodology  for 
deriving  initial  training  requirements  for  new  systems  was  Initiated  to  Insure  that  training  requirements  are  compatible  with 
operational  requirements.  Components  of  Computer  Assisted  Methods  were  provided  to  VASA  .Johnson  !?pace  Center.  Voice  Interactive 
Systems  was  Incorporated  Into  the  Advanced  Integrated  Display  System  simulator  Co  derive  cost  and  human  effectiveness  data.  Human 
factors  engineering  efforts  for  ships  were  focused  on  Che  Carrier  Aircraft  Traffic  Control  Center  and  on  evaluations  and 
Improvements  of  the  Beartrap  Recovery  System.  The  Sultahllity  of  the  Voice  Interactive  System  in  operator/system  Interactions  was 
demonst r.ited  aboard  a  flight  simulator  and  safety  margin  factors  In  manual  control  of  Vertical  and  Short  Take-off  and  Landing 
(VSTCL)  aircraft  were  determined.  Computer  Aided  Function  Allocation  and  Evaluation  nodules  are  available  for  application  during 
system  design.  Human  Factors  Engineering  technology  was  applied  to  determine  training  and  test  and  evaluation  requirements  for 
systems  development.  Critical  prior  events  for  predicting  successful  air  combat  maneuvers  were  Identified  and  a  data  management 
system  For  the  Tactical  Aircrew  Combat  Training  System  w.as  developed.  Hv«aan  effectiveness  data  and  models  were  integrated  with 
models  of  harlware  effectiveness.  Solutions  to  the  problems  with  existing  propulsion  systems  were  demonstrated  and  criteria  were 
developed  for  design  of  ship  crew  stations.  Decision  analysis  was  performed  on  the  F-IS  operational  assessment.  Prepared 
spec i f icat Ions  for  voice  Interactive  har-lware/software  in  airborne  systems  and  trainers.  Developed  long  lead  time  training 
requirements  for  Vert  leal /Short  Takeoff  and  tending  (VSTOL)  class  platforms.  Completed  inflight  validation  of  Vision  Test 
Battery,  accommodation  training,  and  Visual  Detection  Simulator.  Defined  events  predictive  of  successful  air  combat  maneuvers. 
Demonstrated  applications  of  system  cost  effectiveness  techniques  on  selected  systems.  Developed  mock-up  for  crew  station 
ev.al nations  of  catapult  systems.  Validated  decision  analysis  capabilities  during  F-18  Boar!  of  Inspection  and  Survey  Trials. 

2.  (L')  FY  19B2  Program:  W118B,  VOICE  IMTERACTIVE  SYSTEMS  TECHNOLOGY:  Complete  evaluation  of  limited  continuous  speech 
recognition  for  airborne  application,  W 1 1 90 ,  TECHNOLOGY  INTEGRATION  AND  APPLIC.ATIONS:  Application  of  workload  assessToent 
technology  to  Long  Range  Airborne  Anti-Submarine  and  Vert leaX/Short  Takeoff  and  Iwandlng  Systems  to  reduce  workload.  W1 191,  AIR-TO- 
AIB  VISUAL  TARGET  ACQUISITION:  Complete  inflight  validation  of  vision  test  battery,  accomodation  training  and  scanTTTme  sharing 
training.  Complete  project  and  submit  final  report,  WI 192,  IMPROVING  AIR  COMBAT  PERFORMANCE:  Validate  derived  measures  of  air 
•■oobnr  '«neuverlng  performance,  Wl 193,  MODELS  OF  SYSTEM  COST  EFFECTIVENESS:  Complete  model  for  evaluation  of  alternatives  for 
\sy  --ens  ir,  signal  processing  and  software  systems.  mi96,  HITUN  FACTORS  ENGINEERING  TF.CHNOLOGY  FOR  SHIPS:  Develop  simulation 
terhniques  ‘^or  assessing  combat  systems  operations  and  apply  Hunan  Factors  Engineering  technology  to  new  automatic  propulsion 
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Program  Element:  63701N  Title:  Human  Factors  Engineering  Developnent 

DoD  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Developnent 

systems.  W1I97  HITMAN  FACTORS  ENGINEERING  TECHNOLOGY  FOR  TEST  AND  EVALUATION:  Complete  development  of  hardware/sof tware  for 
mission  operability  assessment  of  airborne  systems. 

3,  (U)  FY  1983  Planned  Program:  W1190,  TECHNOLOGY  INTEGRATION  AND  APPLICATIONS:  Apply  decision  aiding  technology  to  VSTOL 

flight  controls  and  displays.  W1 192,  IMPROVING  AIR  COMBAT  PERFORMANCE:  Evaluate  the  effects  of  innovative  displays  on  air  combat 
training  and  assessment  of  Inflight  performance.  VI  196  HUMAN  FACTORS  ENGINEERING  TECHNOLOGY  FOR  SHIPS:  Complete  evaluation  of 

Mark  14  Arresting  Gear  mockup  with  Human  Factors  Engineering  technology  design  applications.  Complete  Human  Factors  Engineering 
technology  applications  to  'lark  13  Catapult  System.  Issue  preliminary  report  on  the  application  of  Human  Factors  Engineering 
technology  concepts  for  maintainability  design  of  ship  systems.  W1I97,  HUMAN  FACTORS  ENGINEERING  TECHNOLOGY  FOR  TEST  AND 
EVALUATION:  Complete  development  of  an  Inflight  monitoring  technique  for  evaluation  of  pllot/operator  workload  and  system 

operability  assessment.  Apply  the  mission  operability  assessment  technique  to  raultlcrew  platforms. 

4.  (U)  FY  1984  Planned  Program;  WH90,  TECHNOLOGY  INTEGRAION  AND  APPLICATION:  Implement  cost  effectiveness  methodology  Into 

systems  planning,  W1 192,  IM^OVING  AIR  COMBAT  PERFORMANCE:  Evaluate  effects  of  energy  maneuverability  display  on  training,  and 
assess  capability  of  emerging  technologies  for  Improving  air  combat  performance.  W1196,  HUMAN  FACTORS  ENGINEERING  FOR  SHIPS: 
Apply  human  factors  engineering  technology  to  design  of  electro-optical  sensor  control  stations.  W1197,  HUMAN  FACTORS  ENGINEERING 
TECHNOLOGY  FOR  TEST  AND  EVALUATION:  Complete  and  validate  mockup  evaluation  procedures,  and  adapt  the  mission  operability 

assessment  technique  for  application  to  multiple  crew  aircraft. 


5.  (U)  Program  to  Completion:  Continuing  program. 

6.  (U)  Milestones:  Not  Applicable 


FY  1983  R0T&E  DESCRIPTIVE  SUMMARY 


Prograa  Element:  637QAN  Title:  Oceanographic  Instrumentation  Development 

DoD  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 


Project 

No. 


R0118 

R1299 

R1593 

R1596 


Title 

TOTAL  FOR  PROGRAM  ELEMENT 
Oceanographic  Instrumentation  Systems 
Oceanographic  Techniques 

Mapping,  Charting  and  Geodesy  Instrumentation 
Satellite  Oceanography  Tactical  Applications 


FY  1981 
Actual 

2,456 

982 

1,474 

0 

0 


FY  1982 
Estimate 

2,902 

1,507 

1,395 

0 

0 


FY  1983 
Estimate 

2,999 

1,324 

997 

0 

678 


FY  1984 
Estimate 

6,300 

2.474 

2,490 

382 

954 


Additional 
to  Completion 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 


Total 
Estimated 
Cost _ 

Cont inulng 
Continuing 
Continuing 
Continuing 
Continuing 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  develops  highly  specialized,  ultra  high  resolution  oceanographic 
Instrumentation  and  measurement  techniques  In  response  to  the  needs  of  the  Navy's  survey  and  fleet  connunltles.  ROMS,  Oceano* 
graphic  Instrumentation  Systems:  develops  instrumentation  required  for:  (1)  direct  support  of  the  Fleet;  (2)  conduct  of  surveys 
in  response  to  fleet  requirements;  and  (3)  use  by  the  Navy's  research  coiwnunlty.  R1299.  Oceanographic  Techniques;  (I)  develops, 
experimental  and  analytical  techniques  to  reliably  and  efficiently  describe  micro-scale  physical  processes  In  the  upper  ocean  for 
the  Navy's  survey  and  fleet  coimaunltles;  and  (2)  describe  the  variability  and  natural  sources  of  such  variability  In  the  upper 
ocean.  These  two  projects  are  complementary  and  support  high  priority  Navy  oceanographic  requirements  such  as  Fleet  Ballistic 
Missile  Defense  and  Non-Acoustic  Anti-Submarine  Warfare.  R1593,  Mapping,  Charting  and  Geodesy  Instrumentation;  Will  develop 
specialized  Instru  mentation  for  unique  Navy  Napping,  Charting  and  Geodesy  survey  requirements  in  accordance  with  written 
agreement  with  the  Defense  Mapping  Agency.  R1596,  Satellite  Oceanography  Tactical  Applications:  Will  develop,  operationally 
demonstrate,  and  implement  techniques  for  the  automated  Identification  of  tactically  significant  ocean  features  derived  from 
remote  sensors. 

(U)  BASIS  FOR  FY  1983  RDT6E  REQUEST;  R0118,  Oceanographic  Instrumentation  Systems;  Efforts  will  continue  to  provide  portable, 
expendable,  and  unattended  Instrumentation  for  Navy  conmunitles  with  emphasis  on  designing  complete  Instrument  systems  rather  than 
just  sensors.  The  principal  focus  for  FY  1983  is  on  physical  oceanography  sensors  with  a  minor  investment  in  blo!umlne»<.fc'ice 
detectors.  R1299,  Oceanographic  Techniques:  Efforts  will  continue  In  the  areas  of  data  analysis  of  upper  ocean  background 
features  for  strategic  areas,  in  field  experiments  to  develop  deployment,  data  processing,  and  data  analysis  techniques  for 
background  measurement  systems,  and  In  the  area  of  modeling  to  provide  operational  prediction  capability  for  upper  ocean  back¬ 
ground  features  such  as  shear,  internal  waves,  and  temperature-salinity  structure,  and  to  transition  these  developed  systems  to 
the  operational  survey  fleet.  R1593,  Mapping,  Charting  and  Geodesy  Instrumentation;  This  Is  a  new  start,  which  will  address  the 
special  mapping,  charting  and  geodesy  requirements  of  the  Naval  Oceanographic  Office.  R1596,  Satellite  Oceanography  Tactical 
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Applicat Ions ;  This  project  Is  n  new  start «  Implemented  hy  the  requirement  for  real  time  oceanographic  data  applicable  to  fleet 
tactical  applications.  As  this  Is  a  continuing  program*  the  above  funding  profile  Includes  outyear  escalation  and  encompasses  all 
work  or  development  phases  now  planned  or  anticipated  through  FY  1984  only. 


(U)  CCTiPARISON  WITH  FY  1982  DESCRIPTIVE  StfWiARY:  (Dollars  In  Thousands).  The  changes  between  the  funding  profile  shown  In  the  FY 
1982  Descriptive  Summary  and  that  shown  in  this  Descriptive  Sumary  are  as  follows:  The  decrease  of  19  in  FY  1981  results  from 
Navy  Budget  Adjustments.  The  decrease  of  256  In  FY  1982  results  from  refinement  of  cost  estimates  Including  Inflation  (-41)  and 
reductions  which  occurred  during  budget  development  (-215).  The  increase  of  123  in  FY  1983  results  from  reduced  Inflation  rates 
(-80),  pay  increases  (+24),  adjustments  during  budget  development  (-499),  and  addition  of  678  to  start  project  RI596. 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY; 


Pro  lect 

No._ _ _  Title 


FY  1980 
Actual 


FY  1981 
Est imate 


FY  1982 
Estimate 


FY  1983 
Estimate 


Total 

Additional  Estimated 

to  Completion  Cost 


TOTAL  FOR  PROGRAM  ELEMENT 

2,130 

2,475 

3,158 

2,876 

Continuing 

Continuing 

Oceanographic  Instrumentation  Systems 

2,130 

989 

1,542 

1,574 

Continuing 

Continuing 

Oceanographic  Techniques 

0 

1,486 

1,616 

1,302 

Continuing 

Continuing 

(U)  OTHER  APPROPRIATION  FUNDS;  Not  applicable. 
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Program  Element:  63704N  Title:  Oceanographic  Instrumentation  Development 
DoD  Mission  Area;  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  Advanced  Technology  Development 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  In  1970,  the  Chief  of  Naval  Operations  stated  requirements  for  developing  oceanographic 
Instruments  suitable  for  general  survey  use  to  collect  oceanographic  data  to  meet  fleet  needs.  These  requirements  for  oceano~ 
graphic  Instrumentation  and  measurement  techniques  are  still  valid  and  are  Illustrated  by  the  stringent  oceanographic  data 
requirements  of  the  present  Fleet  Ballistic  Missile  Defense  Program.  The  Program  has  two  objectives;  (1)  to  Insure  the  avail¬ 
ability  of  Instrumentation  required  for  direct  support  of  the  Fleet,  for  conduct  of  surveys  in  response  to  fleet  requirements,  and 
for  use  by  the  Navy^s  research  community;  and  (2)  to  develop/document/vaildate  experimental  and  analytical  techniques  to  describe 
the  background  physical  processes  In  the  upper  ocean  and  Che  variability  of  these  processes.  The  program  has  been  designed  to 
support  high  priority  Navy  areas  such  as  Fleet  Ballistic  Missile  Defense  and  nonacoustlc  Anti-Submarine  Warfare.  Two  new  projects 
have  been  added  for  FT  1963:  (1)  A  new  advanced  development  project  for  napping,  charting  and  geodesy,  and  (2)  a  remote  sensing 
effort  In  support  of  fleet  tactical  needs.  The  mapping,  charting  and  geodesy  project  was  established  as  result  of  a  Memorandum  of 
Understanding  between  the  Defense  Mapping  Agency,  the  Chief  of  Naval  Operations  (OP-952),  and  the  Chief  of  Naval  Research/Chlef  of 
Naval  Development.  The  remote  sensing  effort  (Satellite  Oceanography  Tactical  Applications)  Is  In  response  to  fleet  requirements 
for  real  time  sensing  of  ocean  features. 

(U)  RELATED  ACTIVITES;  Certain  tasks  in  program  Element  61153N,  Defense  Research  Sciences  (Oceanography)  are  directed  Coward 
baste  research  in  oceanographic  sensor  and  measurement  equlfMaent.  Likewise  tasks  In  Program  Elements  62759N,  Ocean  and  Atmo¬ 
spheric  Support  Technology  and  6271  IN,  Undersea  Target  Surveillance  are  directed  Coward  exploratory  development  studies  of  speci¬ 
fic  oceanographic  problem  areas  related  Co  Navy  operational  needs,  remote  sensing  and  mapping,  charting  and  geodesy  efforts.  Some 
casks  In  Program  Element  n224N,  SSBN  Security  Technology  Program  are  directly  concerned  with  measurement  capabilities  of  oceano¬ 
graphic  parameters  necessary  for  Fleet  Ballistic  Missile  Defense.  The  Defense  Mapping  Agency  has  tvo  specific  program  elements, 
63701B  and  6A701B,  which  support  general  Navy  mapping,  charting  and  geodesy  efforts. 

(U)  WORK  PERFORMED  BY:  In-Hif use ;  Naval  Ocean  Research  and  Development  Activity,  Bay  St.  Louis,  MS;  Naval  Research  Laboratory, 
Washington,  DC;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Oceanographic  Office,  Bay  St.  Louis,  MS;  Naval  Postgraduate 
School,  Monterey,  CA.  Contractors ;  Slpplcan  Corporation,  Marlon,  MA;  Grundy  Environmental  Systems,  San  Diego,  CA;  Applied 
Physics  Laboratory,  University  of  Washington,  Seattle,  UA;  Oregon  State  University,  Corvallis,  OR;  University  of  British  Columbia, 
Vancover,  BC,  Canada;  Science  Applications,  Inc.,  McLean,  VA;  Johns  Hopkins  University,  Baltimore,  MD;  Scrlpps  Institute  of 
Oceanography,  San  Diego,  CA;  Marine  Environments,  Inc.,  Washington,  DC;  Computer  Science  Corporation,  Bay  St.  Louis,  MS. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments;  R0118,  Oceanographic  Instrumentation  Systems;  Designed,  constructed,  tested  and  de¬ 
ployed  the  f^ollo%rlng  Instrumentation:  Acoustic  sensor  array  for  Navy  laboratory  use;  Remote  Sensing  Environmental  Data  Package 
for  shallow  water;  first  Expendable  Shear  Current  Profiler  and  the  digital  data  collection,  storage  and  processing  unit;  air- 
expendable  bathythermograph  for  deeper,  more  accurate  temperature  measurement;  first  multi-station,  multi-probe  digital  data 
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Program  Element:  6370AN  Title:  Oceanographic  Ingtruaentatton  Development 
DoD  Mission  Area;  552  ~  Environnental  and  Life  Sciences  (ATP)  Budget  Activity;  2  ~  Advanced  Technology  Development 

collection,  storage  and  processing  unit  for  all  existing  expendables  except  shear  probe;  first  three-axis  Richardson  Number 
Profiler;  first  alr-deployable  sound  velocity  probe.  Designed,  constructed,  tested  and  demonstrated  feasibility  of:  optical 
fiber  data  link  for  expendables;  two-axis  and  three-axis  thermal  film  current  sensors;  moored  automatic  vertical  profiler;  expend¬ 
able  shipboard  sound  velocity-temperature  probe.  Designed  and  constructed:  expendable  dissipation  profiler;  automatic  micro¬ 
structure  shipboard  profiler;  acoustic  remote  sensing  shear  profiler.  Completed  feasibility  study  of  dense  pack  tow  chain. 
R1299,  Oceanographic  Techniques:  Transitioned  Expendable  Current  Profiler  System,  Including  data  acquisition  system,  data  proces¬ 
sing  system,  and  data  logging  system  to  survey  fleet.  Completed  analysis  of  experimental  data  of  high  frequency  interval  waves  In 
the  upper  ocean  from  acoustically  tracked  mooring.  Developed  empirical  model  of  upper  ocean  shear  based  on  mean  structure. 
Completed  evaluation  of  spatial  and  temporal  variability  of  shear  in  the  upper  ocean  with  emphasis  on  the  North  Atlantic.  Com¬ 
pleted  study  of  experimental  data  on  the  role  of  shear  on  Internal  waves.  Completed  preliminary  model  of  upper  ocean  shear  based 
on  atmospheric  forcing.  Developed  two-dimensional  non-linear  model  of  internal  waves.  Conducted  shear  oieasurementB  and  demon¬ 
strated  shear  system  to  survey  fleet. 

2.  (U)  FY  1982  Program;  R0118,  Oceanographic  Instrumentation  Systems;  Complete  expendable  shear  probe  remote  deployment 
technique.  Develop  algorithms  and  software  for  automatic  olcrostructure  profiler,  design  digital  deck  data  collection  unit  and 
test  system.  Begin  development  of  horizontal  towed  current  meter.  Test  competing  new  acoustic  current  profiling  systems.  Pro¬ 
vide  Improved  means  of  depth  Indication  for  expendable  profilers.  Design  and  test  a  towed  turbulence  sensor.  Design  and  con¬ 
struct  new  bathyphotometer  system.  Investigate  means  of  adaptive  data  collection  and  cospaction.  Provide  Initial  research  and 
development  support  to  Naval  Oceanographic  Office.  Ri299,  Oceanographic  Techniques:  Data  Analysts:  Provide  environmental  data 
analysis  for  strategic  areas  in  the  North  Atlantic  and  Pacific  Oceans.  Develop  and  transition  algorithms  and  Mthods  for  ana¬ 
lyzing  Expendable  Current  Profiler  (shear)  results.  Complete  a  comparison  of  observed  shear  data  with  dynamical  and  statistical 
model  results  developed  previously.  Assess  the  role  of  turbulence  in  the  upper  ocean  background.  Complete  the  development  of 
relationships  between  vertical  temperature  and  salinity  structure  In  the  North  Atlantic  and  Pacific  Oceans.  Develop  techniques  to 
describe  fine  structure  based  on  measurements  of  mesoscale  features.  Field;  Conduct  and  demonstrate  microstructure  measurements 
in  the  Gulf  of  Alaska  in  support  of  the  Naval  Oceanographic  Office.  Develop  measurement  and  data  processing  techniques  for  vector 
and  scalar  ralcrostructure  measurements  In  the  North  Atlantic  and  Pacific  Oceans.  Continue  planning  for  FY  1963  and  FY  1984  field 
experiments.  Modeling:  Complete  a  model  of  regional  upper  ocean  background  shear  based  on  atmospheric  forcing.  Complete  an 
evaluation  of  a  statistical  model  for  estimating  background  levels  of  mean  shear  as  a  function  of  upper  ocean  structure.  Complete 
a  sensitltivy  study  of  non-linear  two-dimensional  model  for  internal  waves  to  such  effects  as  to^^ography  and  atmospheric  forcing. 
Complete  the  developaent  of  an  empirical  model  to  Infer  density  from  observed  temperature  prof.it^  • 

3.  (U)  FY  1983  Planned  Program:  R0U6.  Oceanographic  Instrumentation  Systems;  Complete  development  of  acoustic  current  profiling 
techniques.  Complete  automatic  yo-yo  microstructure  profiler  and  provide  training  to  Naval  Oceanographic  Office  personnel  in  Its 
use.  Demonstrate  feasibility  of  air-launched  shear  profilers.  Construct  and  test  horizontal  profiling  current  meter.  Demon¬ 
strate  feasibility  of  adaptive  data  collection  and  compaction  techniques.  Incorporate  new  depth  Indication  techniques  into 
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expendable  sensors.  If  towed  turbulence  sensor  proves  itself,  build  system  for  naval  use.  Design  and  construct  new  profiling 
system  for  boluminescent  data  collection.  Provide  the  ?faval  Oceanographic  Office  with  Initial  research  ar^  developaent  support. 
RI299.  Oceanographic  Techniques:  Develop  data  management  plans  for  shear,  internal  waves,  and  upper  ocean  structure  (micro  and 
fine  structure).  Transition  shear  modeling  capability.  Initiate  study  of  turbulence  effects  on  upper  ocean  background  features. 
Continue  analysis  of  relevant  environmental  data  for  strategic  areas.  Continue  analysis  of  data  from  PY  1982  and  FY  1983  field 
exercises  and  developaent  of  deployment,  data  processing  and  analysis  techniques.  R1593.  Mapping.  Charting  and  Geodesy:  Develop 
and  test  a  marine  optical  pumping  magnetometer  system  which  will  achieve  continuous  sampling  of  the  magnetic  field  with  0.02  gamma 
sensitivity  In  mapping,  charting  and  geodesy  survey  operations.  The  primary  task  is  to  develop  a  self^orlentlng  sensor  within  a 
hydrodynaralcally  stable  housing.  A  new  Kevlar  coaxial  tow  cable  may  be  developed  for  use  with  this  magnetometer.  RlS96t  Satel¬ 
lite  Oceanography  Tactical  Applications:  Initiate  development  of  tactical  applications  of  geophysical  satellite  and  Defense 
Meteorological  Satellite  Program  microwave  Imager  data  to  the  analysis  of  tactically  significant  ocean  features. 

A.  (U)  FY  1984  Planned  Program;  R0118,  Oceanographic  InatrisBentatlon  Systems:  Provide  air  deployable  version  of  expendable  con¬ 
ductivity  probe  developed  under  6.1'  funding.  Support  development  of  remote  sensors.  Continue  blolumlnescent  sensor  system 
development.  Complete  horizontal  turbulence  measurement  system.  Complete  horizontal  current  profiler.  Develop  moored  notion 
sensor  package.  Initiate  evaluation  of  optical  and  chemical  sensors.  Ri299.  Oceanographic  Techniques:  Develop  strategic  area 
assessments  of  relevant  background  parameters.  Continue  analysis  of  turbulence  related  to  upper  ocean  structure  and  velocity. 
Participate  In  North  Pacific  shear,  Internal  wave,  and  upper  ocean  structure  experiments.  Complete  analysis  of  FY  1983  data  and 
begin  analysis  of  FY  1984  data.  Begin  effort  In  blolumlnescent  modeling  and  air-sea  interaction.  Continue  technology  transfer  to 
the  Naval  Oceanographic  Office.  R1593,  Mapping,  Charting  and  Geodesy:  Continue  developaent  of  the  marine  optical  pumping  magnet¬ 
ometer  system.  R1596,  Satellite  Oceanography  Tactical  Applications:  Continue  development  of  applications  techniques  and  Install 
at  Fleet  Numerical  Oceanographic  Center,  Naval  Ocean  Systems  Center  and  aboard  ships. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program  for  development  of  oceanographic  Instruments  and  ocean  satellite 
interpretation  techniques  which  are  responsive  to  changing  and  future  program  support  requirements,  in  upper  ocean  measurements, 
mapping,  charting  and  geodesy  and  tactical  applications  of  remote  sensing. 

6.  (U)  Ml lestones :  Not  applicable. 
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Program  Element:  63706N  Title:  Medical  Development  (Advanced) 

DoD  Mission  Area:  552  -  Epvtronmental  and  Life  Sciences  (ATP)  Budget  Activity;  2  -  Advanced  Technology  Development 


(U)  RESOURCES  (PROJECT  LISTING);  (Dollars  In  Thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Add  1 1 lonal 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Est inate 

to  Comp let  Ion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

9,428 

12,234 

8,858 

9,890 

Continuing 

Cont Inui ng 

M0095 

Fleet  Health  Technology 

6,022 

7,811 

4,532 

5,099 

Continuing 

Continuing 

M0096 

Fleet  Health  Standards 

1,202 

1,545 

1,466 

1,684 

Continuing 

Cont  f  niii  ng 

M0097 

Air  Crew  Impact  Injury  Prevention 

2,204 

2,878 

2,860 

3,107 

Continuing 

Cont Inuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  Advanced  development  of  medical  and  dental  health  care  maintenance  and 
delivery  systems,  systems  to  enhance  unlt/lndlvldual  performance  effectiveness,  and  mission  aborting  disease  and  Injury  prevention 
techniques  in  support  of  continuing  Medical  Department  efforts  to  ensure  optimum  health,  performance  and  combat  readiness  of  Navy 
and  Marine  Corps  personnel  as  they  adapt  to  new  weapons  systems  and  changing  operational  environments* 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Funds  are  required  to  support  the  following  major  thrusts  in  Advanced  Medical  Development; 
improved  techniques  for  testing  balance^sense  functions  of  aviation  personnel;  disposition  criteria  for  personality  disorders, 
physical  fitness  enhancement  and  computer-managed  weight  reduction  programs  for  use  In  Navy  and  Marine  Corps  occupational 
settings;  design  criteria  for  the  development  of  sonar  headphones;  selection  standards  for  Explosive  Ordnance  Disposal  personnel; 
determination  of  human  dynamic  performance  and  neurophysiological  responses  to  impact  acceleration;  human  vibration  tolerance 
criteria  for  use  In  equipment  design;  Improved  f leid/shlpboard  medical  equipment;  operational  evaluation  of  freeze-preserved  blood 
components;  Improved  methods  for  prevention  and  treatment  of  hemorraghtc  and  septic  shock;  clinical  procedures  for  treating  acute 
oral  diseases;  and  chemical  warfare-convent lonal  casualty  prediction  model  applicable  to  Navy  and  Marine  Corps  combat  operations. 
As  this  Is  a  continuing  program,  the  above  funding  includes  outyear  escalation  and  emcompasses  all  work  or  development  phases  now 
planned  or  anticipated  through  FY  198A  only. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY;  (Dollars  in  Thousands)  The  changes  between  the  funding  profile  shown  In  the 
FY  1982  Descriptive  Suranary  and  this  Descriptive  Summary  are  as  follows:  Total  program  obligations  for  FY  1981  were  220  less  than 
the  estimate  shown  in  the  FY  1982  Descriptive  Summary.  ITiis  decrease  was  due  to  Internal  reprogramming  to  Exploratory  Development 
(136)  and  a  Navy-ltnposed  reduction  (84)  and  results  In  a  reduced  level  of  effort.  The  FY  1982  total  program  estimate  Is  516  more 
than  that  shown  In  the  FY  1982  Descriptive  Summary,  a  change  attributable  to  a  more  precise  computation  of  dollar  requirements  and 
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internal  realignment  of  effort  Increasing  the  Fleet  Health  Standards  project.  The  FY  1983  total  program  estimate  shows  a 
significant  reduction  (-4,768)  from  that  shown  in  the  FY  1982  Descriptive  Summary,  This  decrease  Is  due  to  transfer  of  funds  to 
the  Army,  associated  with  Its  designation  as  lead  service  for  infectious  disease  and  combat  dental  research. 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMKARY: 

Project  FY  1980  FY  1981  FY  1982  FY  1983  Additional 

^Oj; _  Title  Actual  Estimate  Estimate  Estimate  to  Completion 

TOTAL  FOR  PROGRAM  ELEMENT  6,994  9,648  11,718  13,626  Continuing 

M0095  Fleet  Health  Technology  4,410  6,287  7,927  9,262  Continuing 

M0096  Fleet  Health  Standards  1,038  1,219  873  1,046  Continuing 

M0097  Air  Crew  Impact  Injury  Prevention  1,S46  2,142  2,918  3,318  Continuing 

(U)  OTHER  APPROPRIATIONS  FUNDS:  Not  applicable. 


f 


498 


Total 
Estimated 
Cost _ 

Continuing 

Continuing 

Continuing 

Continuing 


Program  Element:  637Q6N  Title:  Medical  Development  (Advanced) 

DoD  Mission  Area:  552  ~  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  ~  Advanced  Technology  Development 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  element  consists  of  three  projects:  MQ095  Fleet  Health  Technology:  This 

I  project  Is  a  composite  of  tasks  encompassing  (1)  Improvement  of  medical  and  dental  treatment  and  management  procedures  for 

Injuries  suffered  during  fleet  operations;  treatment  of  shock,  development  of  frozen  blood  component  system,  tissue  repair, 

preservation  and  transplantation  techniques;  (2)  development  of  methods  to  enhance  fleet  health  care  delivery  systems;  and  (3) 
development  of  Improved  field  and  shipboard  medical  and  dental  equipment  and  facilities.  M0096  Fleet  Health  Standards:  This 

^  project  Is  directed  toward  the  development  and  validation  of  (1)  medical  screening  guidelines  for  establishing  service  entry, 

assignment  and  retention  standards;  (2)  medical  guidelines  for  physical  conditioning  and  weight  control  and  the  minimization  of 
the  biomedical  effects  of  occupational  stressors  such  as  fatigue,  workload  and  vibration;  and  (3)  medical  guidelines  for  equipment 
design,  work  procedures,  Industrial  hygiene  and  occupational  medical  surveillance  and  treatment  In  Navy  and  Marine  Corps  va^rklng 
environments.  M0097  Air  Crew  Impact  Injury  Prevention:  The  purpose  of  this  project  Is  to  determine  human  physical, 

i  performance,  and  neurophysiological  responses  to  impact  acceleration.  Data  will  be  used  for  the  development  of  (i)  design 

criteria  for  the  construction  of  anthropomorphic  test  manikins;  and  (2)  mathematical  and  engineering  models  for  the  prediction  of 

Injurious  effects  of  impact  and  for  the  design  and  evaluation  of  aircraft  and  military  vehicular  safety  features  and  protective 
devices. 

<U)  RELATED  ACTIVITIES:  Array  and  Air  Force  R&O  efforts  in  medical  support  of  military  operations;  Department  of  Transportation 

e'forts  on  Impact  injury;  National  Institutes  of  Health  efforts  In  the  development  and  evaluation  of  blood  products,  vaccines,  and 
tissue  transplantation  techniques.  The  Array  Is  the  lead  agency  for  Infectious  disease  and  combat  dental  resoirch.  The  Navy 
participates  In  these  areas  with  funding  and  technical  direction  from  the  Army.  While  both  the  Army  and  Air  Force  support 
prograras  to  develop  physical  fitness  standards,  the  resulting  standards  are  specific  to  the  tasks  performed  In  each  military 
service.  The  program  la  coordinated  through  various  reviews  spor..^:>red  by  the  Undersecretary  of  Defense  for  Research  and 
Engineering  and  Management  Committees  to  ensure  that  work  is  complementary  to,  rather  than  duplicative  of,  the  programs  of  Che 
other  Military  Departments  and  non-OoD  research  organizations. 

(U)  WORK  PERFORMED  BY:  In-House :  Naval  Medical  Research  Institute,  Bethesda,  MD  and  seven  other  Naval  Medical  Research  and 

Development  Command  laboratories;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Weapons  Center,  China  Lake,  CA.  Contractors ; 
University  of  North  Carolina,  Chapel  Hill,  NC;  University  of  California,.  San  Diego,  CA;  Michael  Reese  Hospital  and  Medical  Center, 
'■  Chicago,  IL;  Boston  University,  Boston,  MA;  Georgetown  University,  Washington,  DC;  University  of  Miami,  Miami,  FL;  Johns  Hopkins 

University,  Baltimore,  ND;  Advanced  Research  Resources  Organization,  Was  Ington,  DC;  Institute  of  Human  Performance,  Fairfax,  VA. 
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Program  EU'ment:  637Q6N  Title:  Medical  Development  (Advanced) 

Don  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Developtpent 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  MQ095  Fleet  Health  Technology;  Denonstrated  the  feasibility  of  using  frozen  red 

blood  cells  and  platelets  In  a  theater  fleet  hospital  during  desert  and  cold  weather  exercises.  Developed  a  "trauma  score"  for 
evaluating  the  severity  of  Injuries  during  mass  casualty  situations.  Developed  a  vaccine  that  protects  experimental  animals 
against  epidemic  and  endemic  typhus  Infections.  Developed  and  evaluated  laboratory  methods  for  the  rapid  identification  of  lift 
Valley  fever,  Sandfly  fever,  Pseudomonas ,  rickettsial  and  typhoid  antigens.  Demonstrated  the  efficacy  of  freeze-dried  tissue 
allografts  In  the  treatment  of  maxillofacial  wounds  vlth  tissue  loss.  Demonstrated  a  reduction  in  maxillofacial  infections  with 
adjunctive  use  of  high  pressure  oxygen  therapy,  MOn96  Fleet  Health  Standards:  Developed  guidelines  for  design  of  visual 

displays  for  use  in  Swimmer  Delivery  Vehicles;  identified  and  measured  the  physical  dimensions  and  forces  required  by  Navy 
personnel  to  perform  critical  damage  control  casks  and  by  Marine  Corps  personnel  to  perform  combat  tasks  in  cold  weather  and 
desert  environments;  completed  development  of  the  Brief  Vestibular  Test  Device  that  is  now  being  used  to  screen  naval  aviation 
candidates  for  balance-sense  function.  M0097  Air  Crew  Impact  Injury  Prevention;  Developed  techniques  for  measuring  the 
blodynamlc  effects  of  parachuto-openlng  shock;  developed  a  standard  coordinate  and  Instrumental  system  for  use  In  evaluating  the 
blodynamic  effects  of  ejection  scat  acceleration;  defined  pre-lnjurv  threshold  limits  of  exposure  to  the  front-to-back 
acceleration  vector  as  being  in  the  range  of  70  to  80g's. 

2.  (U)  FY  1982  Program:  M0095  Fleet  Health  Technology;  Commence  development  >f  methods  to  prepare  intravenous  solutions  from 

dried  preparations  In  the  field  and  on  ships.  Continue  development  of  procedures  for  the  manctgement  of  radiated  cor.brt  casualties 
throughout  Che  medical  evacuation  chain.  Continue  development  of  a  laser  device  to  repair  severed  blood  vessels  and  nerves. 
Continue  development  of  an  animal  model  to  assess  treatment  modalities  for  hypothermic  trauma  casualties.  Continue  development 
and  evaluation  of  methods  Co  reduce  graft  rejection  in  tissue  transplant-treated  patients.  Determine  feasibility  of  utilizing 
frozen  red  blood  cells  and  platelets • and  frozen,  blocheralcally-modlf led  red  blood  cells  to  support  a  theater  blood  program  and 
shipboard  medical  departments.  Evaluate  treatment  drugs  against  bacterial  and  parasitic  diarrheas.  Develop  simplified 
methodologies  for  the  field  Identification  of  tropical  infectious  disease  agents  (insect  borne  viruses  and  gastrointes' Inal 
pathogens).  Evaluate  Marine  Corps  Expeditionary  Dental  Shelter  system  for  delivery  of  dental  rare  in  the  field.  Develop  and  teat 
chemical  agents  to  block  the  effect  of  toxic  products  on  vital  dental  nerve  tissues  t  reduce  Incidence  of  dental  emergencies. 
Continue  evaluation  of  selected  allogeneic  graft  materials  and  relcrosurgical  graft  techniques  for  oral  .nd  maxillofacial 
reconstruction.  M0096  Fleet  Health  Standards:  Complete  development  of:  c-Iterla  for  use  In  the  design  of  sonar  headphones; 

methods  to  Identify  those  naval  personnel  at  risk  for  alcohol  abuse  and  for  assessing  the  effectiveness  of  alcohol  treatment 
programs;  disposition  standards  for  naval  personnel  diagnose  as  having  personality  disorders;  measures  to  assess  psychological 
stress  In  flarlne  Corps  recruit  training.  Continue  work  on  strength  and  endurance  requirements  for  Navy  and  Marine  Corps  tasks  •'*od 
development  of  computer-managed  weight  reduction  program.  Begin  development  of  selection  standards  for  Explosive  Ordnance 
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Program  Element:  637Q6N  Title:  Medical  Developpent  (Advanced) 

DoD  Mission  Area:  552  -  Envlronnental  and  Life  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Developaent 

Disposal  personnel  and  exposure  criteria  for  short  duration  (under  1  hour)  sine-wave  and  mixed  frequency  vibrations  using 
performance  measures.  M0097  Air  Crew  Impact  Injury  Prevention?  Continue  development  of  a  three  dimensional  model  of  head  and 
neck  responses  to  variable  angle  and  direction  Impact  accelerations  and  a  family  of  anthropomorphic  test  manikins.  Continue 
assessment  of  head  and  neck  effects  of  vertical  axis  Impact  acceleration^  as  veil  as  the  neurophysiological  and  long-term  medical 
effects  of  exposure  to  Impact  acceleration.  Begin  %K>rk  on  determining  the  three  dimensional  blodynamic  effects  of  parachute¬ 
opening  shock  and  the  acute  performance  effects  of  linear  acceleration. 

3.  (U)  FY  1983  Planned  Program:  M0095  Fleet  Health  Technology:  Continue  development  of  an  animal  model  In  idiich  to  test 
procedures  for  managing  cold  weather  trauma  casualties.  Determine  the  safety  and  clinical  efficacy  of  freeze-preserved  platelets 
and  plasma  clotting  factors  for  the  treatment  of  trauma  casualties.  Improve  resuscltatlve  and  surgical  procedures  for  the 
treatment  of  shock  and  trauma  In  combat  casualties.  Initiate  program  to  develop  clinical  procedures  for  the  transplantation  of 
blood-forming  cells  to  radiated  casualties.  Field  test  a  ''hardened"  modular  laboratory  developed  to  assist  in  the  clinical 
evaluation  of  trauma  patients.  Continue  to  develop  a  new  wound  covering  which  provides  for  the  slow  release  of  pharmaceutical 
topical  treatment  agents.  Begin  developing  a  field  medical  information  system  to  expand  the  Navy  Medical  Department's  ability  to 
protect  and  care  for  personnel  engaged  In  amphibious  operations.  Development  of  malaria.  Pseudomonas  and  epidemic/endemic 
typhus  vaccines  and  ^valuation  of  drugs  for  treatment  of  acute  diarrheal  diseases  encountered  outside  continental  United  States 
will  continue  under  Army  management  and  funding*  Continue  evaluation  of  mlcrosurgfcal  techniques  for  oral/maxlllofaclal 
reconstruction.  Continue  clinical  trials  of  blocking  agents  in  deep  dental  decay  lesions.  Continue  evaluation  of  topical  enzyme 
preparations  and  concurrent  electrical  stimulation  for  facilitating  healing  of  oral/maxillofaclal  wounds  will  continue  under  Army 
management  and  funding.  Initiate  development  of  a  chemically  contaminated  warfare-conventional  casualty  prediction  model  for 
medical  manpower  and  logistical  planning  for  Navy  and  Narine  Corps  combat  operations  in  a  chemically  contaminated  environment. 
M0Q96  Fleet  Health  Standards:  Complete  development  of  computer-managed  weight  reduction  program.  Continue  development  of 
physical  conditioning  methods  and  body  fat  standards  for  Navy  and  Narine  Corps  personnel;  selection  of  standards  for  Explosive 
Ordnance  Disposal  personnel;  methods  to  assess  balance-'scnse  function  among  naval  aviators;  and  performance  based,  short  duration 
exposure  criteria  for  sine-wave  and  mixed  frequency  vibration  exposures.  Begin  development  of  methods  and  equipment  to  enhance 
signal  detection  by  sonar  operators.  Comnence  validation  of  personnel  exposure  limits  to  nitrate  ester  propellants. 
N0097  Air  Crew  Impact  Injury  Prevention:  Complete  development  of  three  dimensional  mathematical  model  for  predicting  head  and 
neck  Injuries  resulting  from  Impact  acceleration  along  frontal  and  lateral  body  axes.  Complete  assessment  of  head,  neck  and 
pelvic  effects  of  vertical  Impact  acceleration  and  blodynamic  effects  of  parachute-opening  shock.  Continue  determination  of  long¬ 
term  medical  effects  of  exposure  to  impact  acceleration. 

4.  (U)  FY  1984  Planned  Program:  N0095  Fleet  Health  Technology:  Continue  development  and  evaluation  of  new  procedures  for 
eirly  diagnosis  and  treatment  of  shock  and  trauma.  Continue  to  develop  new  and  improved  medical  equipment  and  devices  to  enhance 
field  and  shipboard  casualty  support.  Develop  procedures  to  obtain  therapeutic  quantities  of  peripheral  blood-forming  cells  and 
bone  marrow.  Evaluate  the  therapeutic  ef fectl veness  and  safety  of  white  blood  cells,  platelets  and  plasma  fractions  for  the 
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Program  Element:  63706N  Title:  Medical  Developnent  (Advanced) 

DoD  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

treatment  oF  patients  In  hemorraghic  and  septic  shock.  Evaluation  of  methods  to  enhance  ht>ne  repair  through  facilitation  of 
mononuclear  cell  response  to  Injury.  Complete  evaluation  of  effectiveness  of  high  pressure  oxygen  on  wound  Infections.  Continue 
development  of  predicting  models  for  combined  chemical  warfare  and  conventional  Injuries  In  Navy  and  Marine  Corps  personnel. 

Develop  human  engineering  criteria  and  work-rest  rotation  schedules  for  shipboard  personnel  garbed  In  chemical  warfare  protective 

ensehles  and  performing  engineering,  fire  and  damage  control,  sonar,  combat  information,  and  communication  tasks  in  a  chemically 
contaminated  environment.  M0096  Fleet  Health  Standards:  Complete  development  of  physical  conditioning  methods  and  body  fat 

slindards  for  Navy  and  Marine  Corps  personnel;  selection  standards  for  Explosive  Ordnance  Disposal  personnel;  and  short  duration 

human  vibration  exposure  standards.  Continue  development  of  methods  to  enhance  operator  sonar  signal  detection  and  to  assess 
balance  sense  function  in  naval  aviators.  Continue  validation  of  personnel  exposure  limits  to  nitra’’  ester  propellants. 
M0097  Air  Crew  Impact  Injury  Prevention:  Complete  development  of  Impact  Injury  prediction  model  for  each  g-force  vector  (X,  Y, 

and  Z)  and  for  all  vector  combinations  using  neurophysiological  criteria  and  three  dimensional  head  and  neck  prototype  manikin. 
Begin  comparison  of  head,  neck,  and  pelvic  effects  of  linear  acceleration  in  the  back-to-f ront  vector  on  human  subjects  with  or 
without  head  restraints, 

5.  (V)  Program  to  Completion:  This  is  a  continuing  program. 

A.  (U)  Milestones:  Not  Applicable 
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Project:  M0093 
Program  Element  :  63^6N 

DoD  Mission  Area;  552  -  Environmental  and  Life  Sciences  (ATD) 


Title:  £,-1  ^  ^  chnolo^y 

Title:  M^lt^al_  I^velopment  jC^vanced ) 

Budget  Actl vity :  2  ~  Advanced  Technology  Development 


(U)  DETAILEI^BACKCROUND _ANI^DESCRIPTI(^:  Uorldwlde  commitments  nake  It  mandatory  for  tbe  Navy  Medical  Department  to  be  prepared 
to  prevent,  treat,  anlJ  manage  medical  and  dental  casualties  in  many  operational  and  climatic  environments ,  Including  those  In 
which  chemical  warfare  weapons  nay  he  employed.  Treatment  and  management  of  combat  casualties  are  also  considered.  The  following 
development  and  evaluation  efforts  are  proposed  or  currently  underway  to  Improve  the  effectiveness  of  raedlcal/dental  health  care 
delivery  systems  on  a  global  basis  for  Navy  and  Marine  Corps  personnel.  They  are  directly  related  to  the  unique  environmental 
aspects  of  Navy  and  Marine  Corps  operations  and  are  closely  coordinated  with  the  efforts  of  the  other  Services  to  avoid 
duplication  or  overlap. 


(lO  New  means  to  preserve  blood  components  for  use  In  operational  situations 

(U)  Improved  methods  for  estimating  Navy  and  Marine  Corps  chemical  warfare  and  conventional  warfare  casualties  during  amphibious 
operat ions 

(U)  New  medical  and  dental  equipment  that  will  increase  the  ability  to  deliver  prompt  and  effective  casualty  care  In  all 
operational  settings  and  geographical  areas 

(U)  Methods  Co  make  bone  marrow  cransplantatlon  militarily  feasible 

(U)  Navy  Input  to  drug  and  vaccine  R&D  Program  for  which  the  Army  Is  lead  Service. 

(U)  Methods  for  preventing  and  controlling  hemorrhagic  and  Infectious  shock  following  traumatic  combat  Injury 

(U)  RELATED  ACTIVITIES:  Army  and  Air  Force  R&D  efforts  In  medical  support  of  military  operations;  Army  and  National  Institutes 
of  Health  efforts  in  the  development  and  evaluation  of  blood  products,  vaccines  and  tissue  transplantation  techniques  where 
alternative  technological  approaches  are  pursued.  The  program  Is  coordinated  through  the  Under  Secretary  of  Defense  (Research  and 
Engineering)  and  the  Armed  Services  Biomedical  Research  Evaluation  and  Management  Committee. 

(U)  WORK  PERFORMED  BY:  In-House :  Naval  Medical  Research  Institute,  Bethesda,  MD  and  four  other  Naval  Medical  Research  and 

Development  Command  laboratories;  National  Bureau  of  Standards,  Washington,  X;  Naval  Ocean  Systems  Center,  San  Diego,  CA. 
Contractors ;  University  of  North  Carolina,  Chapel  Hill,  NC;  University  of  California,  San  Diego,  CA;  University  of  Miami, 
Miami,  FL;  Michael  Reese  Hospital  and  Medical  Center,  Chicago,  IL;  Boston  University,  Boston,  MA;  Georgetown  University, 
Washington,  X;  Massachusetts  General/Narvard  Medical  School,  Boston,  MA. 
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Proiect:  M009 5  Title:  Fleet  Health  Technology 

Program  Element:  6370feN  Title:  Medical  Developpent  (Advanced) 

DoD  Mission  Area;  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 


1.  FY  1981  and  Prior  Accomplishments; 

a.  (U)  Developed  a  "Trauma  Score"  which  can  be  used  to  assist  triage  personnel  In  predicting  the  probability  of  a  combat  casualty 
surviving  his  wounds. 

b.  (U)  Determined  feasibility  of  using  frozen  blood  cells  and  platelets  in  a  raobtlization  theater  hospital  In  desert  and  cold 
hi gh-a 1 1 1 tude  env 1 ronmen ts . 

c.  (U)  Submitted  an  application  to  the  Food  and  Drug  Administration  for  the  licensure  of  a  safe  cost  effective  means  to  freeze 
red  blood  cells  In  the  original  donor  bag. 

d.  (U)  Developed  new  laboratory  tests  for  diagnosing  Rift  Valley  fever.  Sandfly  fever,  Pseudomonas  infections,  rickettsial 
infections,  typhoid  and  paratyphoid  fevers. 

e.  (U)  Evaluated  a  miniaturized  kit  for  rapid  diagnosis  of  gastrointestinal  ent-rlc  fevers,  meningitis  and  cholera  under  remote 
field  conditions. 

f.  (U)  Developed  a  vaccine  that  protects  experimental  animals  against  epidemic  and  endemic  typhus  fevers.  Fleet  Introduction  of 
human  vaccine  estimated  In  FY  1985. 

g.  (U)  Demonstrated  the  beneficial  effect  of  adjunctive  hyperbaric  oxygen  In  the  management  of  maxillofacial  Infections. 

2.  (U)  FY  1982  Program: 

a.  (U)  Determine  clinical  feasibility  of  using  frozen  platelets,  red  blood  cells  and  biochemically-modified  red  blood  cells  to 
support  a  theater  blood  program  and  shipboard  medical  departments. 

b.  (U)  Evaluate  feasibility  of  using  rejuvenated  red  blood  cells  on  casualty  receiving  and  transport  ships. 

c.  (U)  Cooeience  development  of  a  system  to  prepare  intravenous  solutions  from  dried  preparations  In  the  field  and  on  ships. 
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d.  (U)  Development  of  an  animal  model  In  which  to  assess  management  procedures  for  cold  weather  casualties  with  trairaatlc 
injuries. 

e.  (U)  Evaluate  the  efficacy  of  hyperimnune  serums  in  the  prevention  and  treatment  of  Crara'^negatlve  blood  infection. 

f.  (U)  Continue  development  of  procedures  for  the  management  of  combat  casualties  exposed  to  ionizing  radiation  throughout  the 

medical  evacuation  chain, 

g.  (U)  Continue  development  of  a  laser  device  to  repair  severed  blood  vessels  and  nerves. 

h.  (U)  Continue  Input  to  DoD-coordlnated  drug  and  vaccine  R&D  program. 

I.  (U)  Develop  and  evaluate  Improved  methodologies  for  diagnosing,  managing,  and  treating  tropical  Infectious  diseases  of 

military  Importance,  e.g,  paratyphoid  fever,  streptococcal  and  mycoplasmal  pneumonias,  anaerobic  microorganisms  and  skin* 

penetralng  worms. 

J.  (U)  Evaluate  Marine  Corps  Expeditionary  Dental  Shelter  for  delivery  of  dental  care  In  the  field. 

k.  (U)  Develop  mlcrosurglcal  graft  techniques  for  repairing  maxillofacial  wounds. 

l.  (U)  Continue  evaluation  of  vascular  and  cortical  bone  graft  materials  and  banked  freeze-dried  bone  preparations  for 

maxillofacial  reconstruction. 

m.  (U)  Initiate  evaluation  of  the  effects  of  electrical  stimulation  on  bone  growth  and  repair  in  oral  and  maxillofacial  injuries. 

3.  (U)  FY  1983  Planned  Program: 

a.  (U)  Commence  development  of  a  field  medical  Information  system  for  amphibious  operations. 

b.  (U)  Develop  improved  techniques  to  manage  combat  trauma  casualties  in  cold  weather  environments. 

c.  (U)  Continue  development  of  new  wound  covering  which  provides  for  the  slow  release  of  antibiotics  and  other  biologically 

active  agents. 
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Project:  M0095  Title:  Fleet  Health  Technology 

Program  Element:  63706N  Title:  Medical  Developoent  (Advanced) 

DoO  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

d.  (U)  Initiate  development  of  clinical  procedures  for  transplanting  blood-forming  cells  to  radiation  casualties. 

e.  (U)  Continue  test  and  evaluation  of  a  device  to  monitor  the  efficacy  of  resuscitation  fluids. 

f.  (U)  Continue  development  of  a  laser  device  to  Join  severed  vessels  and  nerves. 

g.  (U)  Complete  two-year  pre-cllntcal  trial  of  pharmaceuticals  to  block  the  effect  of  toxic  products  on  vital  dental  nerve 
tissues. 

h.  (U)  Initiate  development  of  a  chemical  warfare-conventional  casualty  prediction  model  applicable  to  fleet  operations. 

A.  (U)  FY  1984  Planned  Program: 

a.  (U)  Continue  development  of  new  improved  medical  equipment  and  devices. 

b.  (U)  Evaluate  treatment  modalities  for  trauma  casualties  in  cold  weather  environments. 

c.  (U)  Accelerate  program  to  develop  clinical  procedures  for  treating  It^thally  radiated  combat  casualties. 

d.  (U)  Evaluate  the  clinical  effectiveness  and  safety  of  platelets,  blood-forming  source  cells  and  plasma  derivatives. 

e.  (U)  Evaluate  methods  to  enhance  bone  repair  through  facilitation  of  mononuclear  cell  response  to  Injury, 

f.  (U)  Continue  development  of  chemical  warfare-conventional  casualty  workload  models. 

g.  (U)  Initiate  development  of  human  engineering  criteria  and  work-rest  schedules  for  shipboard  personnel  wearing  chemical 
warfare  protective  clothing. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

A.  (U)  Milestones :  Not  applicable. 
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project:  M0095 
Program  Eleaent:  63706N 

DoD  Mission  Area:  S52  *  Environmental  and  Life  Sciences  (ATP) 


Title:  Fleet  Health  Technology 
Title :  Medical  Develc^ent  (^Mvanced) 

Budget  Activity:  2  -  Advanced  Technology  Developnent 


7.  (U)  Resources : 


Total 


Project 

FY  I9dl 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

M0095 

Fleet  Health  Technology 

6,022 

7,811 

4,532 

5,099 

Continuing 

Continuing 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  637Q7N  Title:  Manpower  Control  Systems  Development 

DoD  Mission  Area:  552  ~  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 


Project 

FY  1981 

FY  1981; 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

No. 

— 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

Z116  7 

TOTAL.  FOR  PROGRAM  ELEMENT 

Procedures  for  Officer  and  Enlisted  Acquisition 

3,129 

204 

2,773 

0 

3,511 

0 

2,793 

0 

Cont Inulng 

0 

Continuing 

523 

ZU69 

Productivity  Improvement  Systems 

248 

211 

212 

0 

0 

1,021 

Z1 170 

* 

Human  Processing  of  Large  Automated  Data  Base 

361 

0 

0 

0 

0 

1,010 

za78 

Attrition  Analysis  and  Management 

213 

0 

0 

0 

0 

577 

Z1182 

Military  Personnel  Cost  Projections 

372 

0 

329 

349 

893 

2,318 

Z1186 

Fleet  Support  Manpower 

845 

1,011 

796 

506 

2,999 

6,897 

Z1187 

Computer  Based  Manpower  Planning  and  Programming 

602 

653 

498 

39  5 

897 

3,625 

Z12U 

Recruiting  System  Management 

0 

0 

398 

386 

1,455 

2,239 

zn26 

Integrated  Crews 

60 

0 

0 

0 

0 

142 

Z1342 

Family  Support  Program 

65 

0 

299 

276 

1,710 

2,477 

zn83 

Civilian  Personnel  Issues 

65 

0 

301 

297 

996 

1,859 

Z1385 

** 

Computer  Adaptive  Test 

0 

898 

0 

0 

0 

898 

Z1392 

* 

Performance  Enhancement 

94 

0 

0 

0 

0 

185 

Z1582 

Second  Generation  Human  Resources  Management  (HRH) 

0 

0 

289 

287 

855 

1,431 

ZI583 

Geographic  Stability 

0 

0 

389 

297 

296 

982 

^Transferred  to  PE  63710N  In  FY  1932  budget.  Project  subsequently  cancelled  by  FY  1982  Budget  Admendaent. 

^♦Transferred  to  PE  6A709N  after  FY  1982. 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  The  increased  cost  of  military  personneli  plus  anticipated  shortages  In 
their  supply,  have  brought  a  new  urgency  to  the  search  for  solutions  to  major  Navy  problems  with  personnel  and  manpower. 
Compounding  this  urgency  Is  the  critical  need  for  effective  manpower  management  that  is  responsive  to  problems  caused  by  below* 
standard  fleet  performance  of  marginal  personnel,  premature  enlisted  attrition,  and  inadequate  retention  of  high-quality  personnel 
in  the  operating  forces.  The  central  objective  of  this  program,  therefore.  Is  the  development  of  improved  techniques  for  the 
management  of  Navy  manpower  and  personnel  systems. 


308 


Progran  Elemeat:  637Q7N  Title:  ^^anpower  Control  Systems  Development 

DoD  Mission  Area:  552  -  Envlronncntal  and  Life  Sciences  (ATP)  Budget  Activity:  2  “  Advanced  Technology  Development 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  In  FY  1983  efforts  addressing  Productivity  Improvement,  Fleet  Support  Manpower,  and 

Manpower  Planning  and  Programming  will  continue.  Worlc  is  being  started  in  Recruiting  System  Management,  Human  Resources 
Management  <HRN),  and  Geographical  Stability  and  is  being  reinitiated  in  Personnel  Cost,  Family  Support  and  Civilian  Personnel 
management.  Work  in  Computerized  Adaptive  Test  is  being  deleted  from  the  program  after  KY  1982  and  transferred  to  PE  64709N.  As 
this  is  a  continuing  program,  with  projects  having  specific  beginning  and  ending  dates,  the  above  funding  includes  outyear 
escalation  and  encompasses  all  work  or  development  phases  now  planned  or  anticipated  for  each  Individual  project. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thousands).  The  changes  between  the  funding  profile  shown  in  the 
FY  1982  Descriptive  Summary  and  this  Descriptive  Sumiaary  are  as  follows:  The  FY  1981  program  is  1,U56  less  In  this  Descriptive 
Summary  as  a  result  of  a  recall  of  funds  from  projects  which  were  scheduled  for  completion  at  the  end  of  FY  1981  and  other  Mavy 
Budget  reductions.  These  projects  include  2 1 167 ,  Procedures  for  Officer  and  Enlisted  Acquisition  (-24);  21178,  Attrition 
Analysis  and  Management  (-149);  21182,  Military  Personnel  Cost  Projection  (-28);  21383  Civilian  Personnel  Issues  (-135);  21170, 
Human  Processing  of  Large  Automated  Data  Bases  (-416);  21326,  Integrated  Crews  (-7);  21342,  Family  Support  Program  (-156);  and 
21392,  Performance  Enhancement  (-336).  (Plans  are  currently  underway  to  reinstate  the  last  four  of  these  projects  In  FY  1982  with 
funds  reprogrammed  from  lower  priority  work).  Projects  incremented  in  FY  1981  Include  21169,  Projectlvlty  Improvement  Systems 
(+59);  Z1186,  Fleet  Support  Manpower  (+85);  and  21187 ,  Computer-Based  Manpower  Planning  and  Programming  C+51).  The  FY  1982 
program  total  was  250  less  chan  In  the  fV  1982  Descriptive  Summery  as  a  resale  of  Navy  Budget  reductions.  Decremented  projects 
include  21169,  Productivity  Improvment  Systems  (-50);  Zl 186,  Fleet  Support  Manpower  (-200).  The  FY  1983  funding  To  Be  Determined 
in  Che  FY  1982  Descriptive  Summary  Is  now  estimated  to  be  funded  at  the  3,511  level. 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY  (Amended): 


Total 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Est imated 

No. 

Title 

Actual 

Estimate 

Estimate 

Escipiate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

3,700 

4,185 

3,023 

TBD 

IBD 

TBD 

21167 

Procedures  for  Officer  and  Enlisted  Acquisition 

319 

228 

0 

TBD 

TBD 

TBD 

21169 

Productivity  Improvement  Systems 

350 

189 

261 

TBD 

TBD 

TBD 

21170  * 

Human  Processing  of  Large  Automated  Data  Bases 

649 

777 

U 

TBD 

TBD 

TBD 

21178 

Attrition  Analysis  and  Management 

364 

362 

0 

TBD 

TBD 

TBD 
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Program  Element:  63707N  Title:  Manpower  Control  Systems  Development 

DoD  Mission  Area:  552  ~  Environmental  and  Life  Sclencea  (ATP)  Budget  Activity:  2  ~  Advanced  Technology  Development 


Project 

FT  1980 

PY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

zua2 

Military  Personnel  Cost  Projection 

375 

400 

0 

TBD 

T8D 

TBD 

ZU86 

Fleet  Support  Manpower 

740 

760 

1,211 

TBO 

TBD 

TBD 

7.1187 

Computer-Based  Manpower  Planning  and  Programming 

580 

551 

653 

TBD 

TBD 

TBD 

71326 

Integrated  Crews 

82 

67 

0 

TBD 

TBD 

TBD 

71342 

Family  Support  Program 

150 

221 

0 

TBD 

TBD 

TBD 

71383 

Civilian  Personnel  Issues 

0 

200 

0 

TBD 

TBD 

TBD 

71385 

Computerized  Adaptive  Test 

0 

0 

898 

TBD 

TBD 

TBD 

71392  • 

Performance  Enhancement 

91 

430 

0 

TBD 

TBD 

TBD 

*  Transferred  to  PE  63710  in  T'i  1982  budget. 


(U)  OTHER  APPROPRIATION  FUNDS;  None 


Program  Elemeac:  637Q7N  Title:  Manpower  Control  Systems  Development 

DoD  Mission  Area:  552  -  Environmental  and  Life  Sciences(ATD)Budget  Activity:  2  -  Advanced  Technology  Development 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  overall  objective  of  this  program  Is  to  develop  techniques  for  the  management  of 
Navy  manpower  and  personnel  systems.  This  work  Is  driven  by  escalating  costs  and  difficulties  in  recruiting,  training,  fully 
utilizing,  and  retaining  qualified  Navy  personnel.  Specific  problem  areas  being  addressed  include  people/assignment  mismatches, 
poor  productivity,  inanpower  shortages  In  critical  ratings,  high  service  attrition,  inadequate  compensation  planning  policies, 
Inaccurate  predictions  of  support  manpower  requirements,  poor  morale  related  to  family  instability  and  reassignment  to  other 
geographical  areas,  Inadequate  civilian  (unageraent  policies  In  the  face  of  budget  and  workforce  reductions,  and  lack  of  Navy  wide 
plans  and  policies  for  the  effective  management  of  Naval  personnel.  ZI 167 :  PROCEDURES  FOR  OFFICER  AND  ENLISTED  ACQUISITION. 
Develop  procedures  for  officer  and  enlisted  selection  and  placement  leading  to  greater  job  satisfaction,  reduced  attrition,  and 
Increased  retention.  Z1169;  PRODUCTIVITY  IMPROVEMENT  SYSTEMS.  Develop  an  integrated  and  programmatic  approach  to  improving 
productivity  in  Navy  industrial  organizations-  21 170;  HUMAN  PROCESSING  OF  LARGE  AUTOMATED  DATA  SASES.  Integrate  and  apply 
existing  knowledge  about  human  Information  processing,  automated  information  systems,  and  engineering  design  processes  to  develop 
tools  for  effectively  using  command  and  control,  cost,  and  personnel  data  bases.  Z117d:  ATTRITION  ANALYSIS  AND  MANAGEMENT.  By 
tracking  a  group  of  enlistees  through  their  first  and  second  enlistment  terms,  develop  techniques  to  identify  and  retain  desirable 
individuals  and  to  formulate  policies  related  to  acquisition  and  retention.  Zl  182:  MILITARY  PERSONNEL  COST  PROJECTION,  Identify 
the  factors,  both  Internal  and  external  to  the  Navy,  that  affect  the  requirements  and  on-board  Inventories  of  personnel,  and 
project  costa  of  alternative  methods  for  reducing  Imbalances  In  supply  and  demand,  ZII66:  FLEET  SUPPORT  MANPOWER,  Establish 
better  procedures  for  forecasting  Navy  support  loanpower  requirements  based  on  different  mixes  of  fleet  and  weapon  systems. 
Z1187:  COMPUTER-BASED  MANPOWER  PLANNING  AND  PROGRAMMING,  Develop  an  executive- level  decision  system  that  can  accommodate 
manpower  planning  and  programming  under  severe  time  constraints  and  can  provide  gross  estimates  of  civilian  and  military  personnel 
required  for  alternative  policies,  21211;  RECRUITING  SYSTEM  MANAGEMENT,  Develop  a  computer-based  technique  for  tlte  optimal 
accession  and  utilization  of  available  enlisted,  officer,  civilian,  and  contractor  personnel,  Z1326:  INTEGRATED  CREWS. 
Monitor  the  assignment  of  mixed  crews  of  men  and  women  to  ships  and  evaluate  the  Impact  on  operational  readiness. 

FAMILY  SUPPORT  PROGRAM.  Provide  an  information  base  for  the  development  and  implementation  of  effective  Navy  family  programs  and 
policies.  21383:  CIVILIAN  PERSONNEL  ISSUES.  Identify  contemporary  and  long  term  issues  dealing  with  the  taanagement  of  clvlllaa 
personnel,  and  carry  out  research  projects  In  these  areas  which  will  enhance  personnel  management  effectiveness  and  productivity, 
21392;  PERFORMANCE  ENHANCEMENT.  Improve  the  effectiveness  of  detection  and  tracking  operators  in  Naval  antl-alr  warfare  systems. 
21582:  SECOND  GENERATION  HUMAN  RESOURCES  MANAGEMENT.  Develop  a  computer-based  system  that  can  forecast  human  resources  management 
needs  and  determine  the  effects  of  proposed  management  policies.  21583:  GEOGRAPHIC  STABILITY,  Determine  the  feasibility,  cost 
savings,  and  effect  on  personnel  retention  of  implementing  a  program  whereby  an  Individual  will  be  guaranteed  a  specific 
geographic  location  at  which  all  of  his  sea/shore  duty  will  take  place. 

(U)  RELATED  ACTIVITIES:  Related  Program  Elements  are  PE  62703F,  Air  Force  Personnel  Utilization  Technology;  PE  62722A,  Army 
Manpower,  Personnel  and  Training;  PE  62763N,  Navy  Personnel  Support  Technology;  PE  b4709N,  Navy  Prototype  Manpower/Personnel 
Systems. 
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Program  Element: 
DoD  Mission  Area: 


63707N  Title:  Manpower  Control  Systems  Development 

552  -  Environmental  and  Life  Sclences(ATD)Budget  Activity:  2  *  Advanced  Technology  Development 


(U)  WORK  PERFORMED  BY:  In-House :  Navy  Personnel  Research  and  Development  Center,  San  Diego,  CA.  Contractors :  B-K  Dynamics, 
Rockville,  MO;  Biotechnology,  lnc«,  Falls  Church,  VA;  Human  Resources  Research  Corp.,  Alexandria,  VA;  Institute  for  Organizational 
Behavior  Research,  Houston,  TX;  Kinton,  Inc«,  Alexandria,  VA;  Mathtech,  Inc.,  Princeton,  NJ;  Rand  Corporation,  Santa  Monica,  CA; 
REHAB  Group,  Inc.,  Palls  Church,  VA;  SUC  Integrated  Services,  Norfolk,  VA;  Systems  Exploration,  Inc.,  San  Diego,  CA;  and 
University  of  Minnesota,  Minneapolis,  MN. 


(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  (U)  FY  1981  and  Prior  Accomplishments:  Z1167:  PROCEDURES  FOR  OFFICER  AND  ENLISTED  ACQUISITION.  Developed  and  began 
testing  a  computer-based  system  to  better  assign  recruits  to  Jobs  taking  both  Navy  needs  and  the  recruits'  preferences  into 
account.  Developed  Naval  Academy  and  NROTC  procedures  to  improve  selection  and  reduce  attrition.  Z1169 ;  PRODUCTIVITY 
IMPROVEMENT  SYSTEMS.  Developed  and  tested  a  productivity  improvement  program  based  on  the  use  of  worker  feedback  and  goal  setting 
procedures.  ZI 170:  HUMAN  PROCESSING  OF  LARGE  AUTOMATED  DATA  BASES.  Developed  software  to  improve  operator  performance  on  a 
prototype  Navy  Tactical  Data  System  <NT0S)  console.  Developed  tools  which  will  enable  hardware  developers  to  determine  the 
implications  of  their  designs  upon  the  Navy's  manpower  supply.  Z1178:  ATTRITION  ANALYSIS  AND  MANAGEMENT.  Collected  information 
on  Che  causes  of  atcritlon  among  first  term  enlistees  and  began  to  develop  recommendations  Co  reduce  this  attrition.  21182 : 
MILITARY  PERSONNEL  COST  PROJECTION.  Completed  the  development  and  evaluation  of  alternative  wage  Indexes  for  adjusting  military 
pay.  Developed  a  model  for  estioiatlng  the  total  Navy  manpower  budget.  21186:  FLEET  SUPPORT  MANPOWER.  Developed  a  model  to 
forecast  Pacific  Fleet  supply  support  requirements  and  began  development  of  aggregate  manpower  forecasting  models  for  Base 
Operations  Support  (80S)  activities.  Z1187;  COMPUTER-BASED  MANPOWER  PLANNING  AND  PROGRAMING.  Developed  an  Initial  officer 
retention  forecasting  model  as  well  as  a  model  to  test  potential  EEO  policy  changes.  21326:  INTEGRATED  CREWS.  Determined  the 
dynamics  of  change  as  women  were  assigned  to  Navy  ships  for  the  first  time  and  identified  specific  isanagement  problems  likely  to 
occur  as  ocher  ships'  crews  are  sexually  integrated.  21342:  FAMILY  SUPPORT  PROGRAM.  Data  were  collected  on  family  issues 
critical  to  retention.  21383:  CIVILIAN  PERSONNEL  ISSUES.  Major  areas  of  civilian  personnel  management  needing  improvement  were 
identified.  21392:  PERFORMANCE  ENHANCEMENT.  In  order  to  improve  the  performance  of  Detection  and  Tracking  Operators  in  NTDS 
anCi-air  warfare  systems,  an  assessment  of  operator  task  variables  which  influence  performance  was  completed. 


2.  (U)  FY  1982  Program.  Z1167:  PROCEDURES  FOR  OFFICER  AND  ENLISTED  ACQUISITION.  Develop  tests  for  the  optimal  selection  of 
women  recruits  and  test  and  evaluate  proposed  selection  procedures  for  the  Naval  Academy  and  Che  NROTC  College  Program.  (Jan-Sep) 
21169:  productivity  IMPROVEMENT  SYSTEMS.  The  impact  of  the  worker  feedback  and  goal  setting  program  will  be  evaluated  against 
measures  of  productivity.  (Jan-Sep)  21 178:  ATTRITION  ANALYSIS  AND  MANAGEMENT.  Complete  development  and  evaluation  of 
recommendations  to  improve  retention,  particularly  among  more  productive  individuals.  (Jan-Sep)  21182 :  MILITARY  PERSONNEL 
COST  PROJECTION.  Continue  the  evaluation  of  cost  and  retention  implications  of  proposed  pay  structures.  (Jan-Sep)  21186;  FLEET 
SUPPORT  MANPOWER.  Complete  development  of  manpower  forecasting  models  for  Base  Operations  Support  (BOS)  activities  and  expand 
model  for  forecasting  Pacific  Fleet  support  requirements  to  maintenance  activities.  (Jan-Sep)  21187:  COMPUTER-BASED  MANPOWER 
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Progrira  Element:  63707N  Tide:  ?ianpower  Control  Systems  Development 

DoD  M4S!»lon  Area:  552  -  Environmental  and  Life  Sc lencesC ATP) Budget  Activity:  2  -  Advanced  Technology  Development 

PLANNING  AND  PROGR<\MMLi')G«  Develop  unrestricted  line  officer  planning  system  that  merges  accession  and  promotion  planning  with 
loss  forecasting  and  supply  constraints.  (Jan-Sep)  Zi383;  CIVILIAN  PERSONNEL  ISSUES.  Begin  the  determination  of  managerial 
duties  atid  responsibilities  of  the  Navy's  GS  13-15  population.  (Jan-Sep)  21583:  GEOGRAPHIC  STABILITY.  Develop  geographic 

stability  strategies,  data  bases,  and  models  to  evaluate  the  utility  of  such  a  program.  (Jan-Sep) 

3,  (U)  FY  1983  Planned  Program:  Z1 169 :  PRODUCTIVITY  IMPROVEMENT  SYSTEMS.  A  monetary  Incentive  program  will  be  Implemented 

^  for  testing.  Z1178:  ATTRITION  ANALYSIS  AND  MANAGEMENT.  Personal,  organizational,  familial,  and  civilian  occupational  factors 

will  be  assessed  as  they  relate  to  retention  and  career  decLsLon-maklng  beyond  the  first  enlistment.  Z1182:  MILITARY  PERSONNEL 
COST  PROJECTION.  Develop  a  model  to  predict  first  term  retention  based  upon  demographic,  rather  than  economic,  variables. 
Z1186:  FLEET  SUPPORT  MANPOWER.  Develop  Initial  toethods  and  data  bases  for  improving  personnel  utilization  through  alternative 

malntenance/assigiiment  strategies.  Z 1 1 8 7 ;  COMPUTER-BASED  MANPOWER  PLANNING  AND  PROGRAMMING.  Complete  development  of 

the  officer  planning  model  and  develop  models  to  determine  enlisted  accession  requirements,  forecast  losses  and  other  personnel 
flows,  anl  generate  enlisted  cohort  strength  data.  ZlZll:  RECRUITING  SYSTEM  MANAGEMENT.  Develop  techniques  to  forecast  officer 

and  en'.lsted  personnel  supply  and  develop  data  bases  descriptive  of  qualified  military  ellglbles  within  geographic  recruiting 
areas,  Z13A2:  FAMILY  SUPPORT  PROGRAM.  Determine  the  role  which  family-related  factors  play  In  retention  and  types  of  family- 

related  policy  changes  which  might  encourage  retention.  Z1383:  CIVILIAN  PERSONNEL  ISSUES.  Complete  the  determination  of  the 

duties  and  responsibilities  of  Navy  GS  13-13  managers  and  Identify  characteristics  of  exemplary  managers  and  supervisors.  Z1582: 
SECOND  GENERATION  HUMAN  RESOURCES  MANAGEMENT.  Conduct  a  needs  assessment  Involving  sponsors,  managers  and  system  users  addressing 
current  and  future  requlretoents  for  human  resource  management  services.  21583:  GEOGRAPHIC  STABILITY.  Determine  the  cost  of 

Implementing  a  geographic  stability  program. 

4.  (.j  FY  1984  Planned  Program:  ZII69:  PRODUCTIVITY  IMPROVEMF'T  SYSTEMS,  The  Impact  of  monetary  Incentives  will  be 

evaluated  In  terms  of  worker  performance,  productivity  and  motivation.  Z1178:  ATTRITION  ANALYSIS  AND  MANAGEMENT. 

Recommendations  for  Improving  retention  among  high-quality  enlisted  personnel  will  be  developed  and  evaluated.  21182:  MILITARY 

PERSONNEL  COST  PROJECTION.  Evaluate  travel  and  transporter  Ion  entitlements  and  develop  a  model  to  assess  the  Implications  of  pay 
Increases.  Z1186:  FLEET  SUPER)RT  MANPOWER.  Complete  development  and  evaluation  of  the  Navy-wide  aggregate-level  fleet  support 

models  and  develop  a  systematic  procedure  for  assigning  type  duty  designations  (e.g.,  sea,  shore  duty)  to  Navy  activities  to  allow 
for  equity  In  personnel  rotation.  ZU87:  COMPUTER-BASED  MANPOWER  PLANNING  AND  PROGRAMMING.  Test  and  evaluate  an  all- 

Navy  accession  planning  system.  Z1211:  RECRUITING  SYSTEM  MANAGEMENT.  Begin  comprehensive  investigation  of  recruiting 

demographics  and  Investigation  of  supply  trade-offs  among  enlisted,  officer,  civilian,  and  contractor  personnel.  Z1 342 :  F/^ILY 

SUPPORT  PROGRAM.  Begin  evaluation  of  family-centered  policies  to  determine  their  Impact  on  family  quality  of  life,  retention,  and 
readiness.  Z1383:  CIVILIAN  PERSONNEL  ISSUES.  Begin  investigation  of  ways  to  Improve  the  effectiveness  and  productivity  of 

first-line  supervisors.  Z1582;  SECOND  GENERATION  HUMAN  RESOURCES  MANAGEMENT.  Develop  and  pilot-test  Interventions  for 
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Program  Element:  637Q7N  Title:  .Manpower  Control  Systems  Developaerat 

DoD  Mls‘5Lon  Area:  552  ~  Environmental  and  Life  Sclencefi(ATD) Budget  Activity:  2  Advanced  Technology  Development 

Improving  retention,  advancement  rate,  discipline  and  combat  readiness  and  identify  means  to  measure  change  In  these  areas.  21583: 
GEOGRAPHIC  STABILITY.  Develop  an  information,  monitoring,  and  tracking  system  to  aid  In  managing  and  evaluating  the  geographic 
stability  program. 

5.  Program  to  Completion:  This  Is  a  continuing  program  composed  of  Individual  projects  each  having  a  definite  completion  date. 


6 


Milestones: 


Not  applicable. 


FY  1983  RDT&E  DECRIPTIVE  SUMMARY 


Pro.^rafTj  Elemeati  637Q9S 

DoD  Mission  Aren:  552  -  Knvi rofiTtenca  1  &  Life  Sciences  (ATP) 
(U)  RESOURCES  (PROJECT  LISTING);  (Dollars  In  Thousands) 


Pro  ject 
No. 


TOTAL  for  PR00R.AM  ELEMENT 
Advanced  Marine  Biological  Systens 


Title:  Advanced  Marine  Biological  Systems 

Budget  Activity:  2  “•  Advanced  Technology  Development 


FY  1981 
Actual 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Total 

Additional  Estimated 

to  Completion  Cost 


Continuing  Continuing 
Continuing  Continuing 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  program  element  concerns  training  marine  mammals  and  developing 
associated  hardware  in  response  to  Advanced  Development  Objective  38-12X,  Advanced  ‘iarlne  Biological  Systems.  The  objective  of 
Advanced  Development  Objective  38-12X  is  "to  identify  those  naval  operations  wherein  the  utilization  of  marine  mammals  Is  possible 
and  to  test  the  feasibility,  determine  the  military  worth  and  establish  Che  optimum  characteristics  of  such  utilization."  At 
pruse^t,  two  marine  mammal  systems,  f' 


service  use  [ 


]  are  approved  for 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Continue  development  of  marine  mammal  systems 


■  system  In  deep  water.  As  this  Is  a  continuing  program,  the  above  funding  profile  Includes  outyear  escalation  and 
encompasses  all  work  or  development  phases  through  FY  1984  only. 

(U)  COMPARISON  WITH  1982  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thousands).  The  changes  between  the  funding  profile  shown  in  the  FY 
1982  Descriptive  Summary  <Jod  Chat  shown  in  this  Descriptive  Summary  are:  A  reduction  of  32  for  FY  1981  Is  due  to  an  adjustment  In 
Inflation  Indices.  A  decrease  of  355  In  FY  1982  Is  due  to  a  reduction  by  Congress  coupled  with  adjustments  for  Inflation.  The 
reduction  of  743  In  FY  1983  Is  due  to  a  refined  estimate  of  program  cost. 
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Program  Element:  63709NI 

DoD  Mission  Area:  552  ~  Environmental  &  Life  Sciences  (ATP) 
(U)  FUNDING  AS  REFLECTED  IN  FY  1981  DESCRIPTIVE  SUMMARY: 


Title:  Advanced  Marine  Biological  Systems 

Budget  Activity:  2  -  Advanced  Technology  Development 


Project 

No. 

Title 

FY  1980 
Actual 

FY  1981 
Estimate 

FY  1982 
Estimate 

FY  1983 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

S02U 

TOTAL  FOR  PROGRAM  ELEMENT 

Advanced  Marine  Biological  Bystens 

3.141 

3.141 

3,447 

3,447 

4,144 

4,144 

4,723 

4,723 

Continuing 

Continuing 

Continuing 

Continuing 

(U)  OTHER  APPROPRIATION  FUNDS:  N/A 
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^^rov’r.iin  Kl.^ment:  63709N  Title:  Advanced  Marine  Biological  Systems 

DoD  Mission  \rea:  532  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2-Advanced  Technology  Development 

OETAILED  BACKGROUND  AND  DESCRIPTION:  Hearing,  echo-location,  swlumlng,  and  diving  capabilities  of  -iiarlne  tnammals  often  exceed 
those  of  man  even  when  man  Is  aided  by  sophisticated  equipment.  Navy  research  and  exploratory  development  efforts  have 
demonstrated  reliable  open-water  control  over  marine  mammals  and  application  of  these  unique  capabilities  to  military  problems. 
Advanced  Development  Objective  No.  38-12X  was  issued  on  14  April  1967  to  address  development  of  marine  mammal  systems  for  a 
variety  of  military  tasks. 

(U)  l^velopment  under  this  program  element  Is  directed  toward  testing  the  feaslMllty  of,  determining  acquisition,  training 
operation  and  maintenance  costs  and  establishing  optimum  characteristics  of  engineering  development  and  Fleet  Introduction  of 

potential  marine  mammal  mission  systems.  Initial  effort  demonstrated  the  feaslbllltyL  _ which 

was  approved  for  service  use(__  The  next  system  developed  was  the  QUICK  FIND  object  recovery 

system  which  is  approved  for  service  use  and  Is  currently  In  operational  status. 


(U)  RELATED  ACTIVITIES:  Efforts  are  underway  tn  basic  stbdy  of  marine  mammals  by  the  Office  of  Naval  Research  under  PE  62739N, 

Ocean  and  Atmospheric  Support  Technology;  Project  F95-338  ,  'darlne  Mammals. 

(U)  WORK  PERFORMED  BY:  In-House:  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Contractors:  Integrated  Science  Corporation,  Sinta 
Monica,  CA.,  Systems  Engineering  Analysis  Company,  Kailua,  41. 

(II)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (0)  FY  1981  and  Prior  Accomplishments:  In  March  1968  the  Advanced  'lartne  Biological  Systems  program  undertook  the  development 
of  a  marine  mammal  system  utilising  behavior  conditioned  dolphins.  In  dune  1969^  • 
was  demonstrated  and  evaluated.  Subsequently,  this  system^ 

'^was  granted  approval  for  service  use  In  'isreh  1976, 

(U)  An  object  recovery  system,  Project  QUICK  FIND,  using  the  California  Sea  Lion,  was  transferred  to  the  Fleet  In  ‘lay  1972  and  Is 
presently  In  operational  status,  QUICK  KINO  was  granted  approval  for  service  use  In  April  1973.  To  date,  the  QUICK  FIND  So  i 
Lions  have  recovered  over  40  ASROC  Fired  'fK-l7  practice  depth  charges. 

(U)  In  FY  1973,  a  mine  hunting  and  neutralization  project  was  Initiated.  The  project,  LINEAR  SWEEP,  utilized  the  acoustic 
detectlon/classlf Icatlon  capabilities  of  Che  porpoise  to  hunt  for  and  mark  or  neutralize  bottom  mines. 
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Fro^rim  Klemeat:  63709N 

OoD  'llsston  Area:  552  -  Environmental  and  Life  Sciences  (ATP) 


Title:  Advanced  Itarlne  Biological  Systems 
Budget  Activity:  2~Advanced  Technology  Developoent 


iO)  In  FY  1974,  the  feasibility  of  mine  hunting  and  neutralization  was  established  and  the  project  LINEAR  SWEEP  moved  Into  Phase 
11  of  advanced  development.  A  new  project,  LINEAR  LOG,  directed  toward  a  diver  support  system  utilizing  dolphins,  was  Initiated. 


(J)  In  FY  1975,  a  countermeasures  program,  LINEAR  CHEK,  was  Initiated.  Advanced  development  of  the  LINEAR  SWEEP  Nine  Detection  and 
Neutralization  system  continued.  Development  of  the  LINEAR  LOG  diver  support  system  concepts  continued. 


(U)  tn  FY  1976,  advanced  development  of  the  LINEAR  SWEEP  ninehuntlng  system  continued.  LINEAR  LOC,  the  diver  support  system 
continued  and  LINEAR  SWEEP  [  completed  opera¬ 
tional  evaluation  In  October  1975. 


(U)  In  FY  1977,  LINEAR  LOG,  the  diver  support  system  was  demonstrated.  The  NK  18  Nine  Detection  and  Neutralization  System  began 
limited  quantity  production.  (_ 


(IJ)  In  FY  1978,  the  HK  18  Mine  Detection  and  Neutralization  System  continued  limited  quantity  production.  Two  LINEAR  CHEtC 
countermeasures  concepts  (one  animal  and  one  harlware)  were  demonstrated.  C 

Initiated. 

(U)  in  FY  1979,  the  ountermeasures  effort  continued  with  the  demonstration  of  countermeasures  concepts  based  on  disruption  of  the 
animals  echo-location  capability,  f 


(U)  In  FY  1980,  production  of  the  MK  18  Mine  Neutralization  Detector  System  j^s  completed.  The  system  was  used  In  conjunction 
with  conventional  minehunting  and  minesweeping  during  three  Fleet  exercises.  ^ 

_ j  Project  MITR  (Minimum  Training  Requirements)  was  Initiated  In  ald-FY  80  to 

collect  the  data  required  to  establish  criteria  for  the  level  of  training 
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Program  Eleraent:  63709N  Title;  Advanced  Marine  Biological  Systems 

DoD  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2~Advanced  Technology  Developroent 

(0)  In  FY  1981,  f 

J  The  cold/deep  water  object  recovery  systen  wan  deployed  to  Nanooae  Range,  8,C.,  Canada,  for  testing^ _ 

2.  (0)  FT  1982  Program:  The  LtWEAR  CHEK  countermeasures  project  will  f 

3.  (U)  FY  1983  Planned  Program:  The  LINEAR  CHER  countermeasures  project  will  continue* 

Development  of  the  cold/deep  water  recovery  system  will  be  completed* 

A,  (U)  FY  1984  Planned  Program:  The  LINEAR  CHEK  countermeasures  project  will  continue.  development  of  a  greater  depth 
blllty  for  the  QUtCKFIND  Sea  Lion  object  recovery  system  will  be  initiated.  Development  of  t\\ef~  j 

will  be  completed.  * — 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

6.  (U)  Milestones :  Not  applicable. 


capa-- 

system 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Pro^raTi  'element: 
DoD  Mission  Area: 


637I0N  Title:  Han^Machtne  Technology 

552  •“  Environmental  &  Life  Sclences(ATD)  Budget  Activity:  2  ~  Advanced  Technoloey  Development 


(IJ)  RESOURCES  (PROJECT  LISTING):  (Dollara  In  Thousands) 


Project 

FY  1981 

No. 

Title 

Actual 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

S161  1 

Skill  Reduction  Through  System  Design 

0 

si6n 

Human  Factors  Engineering  For  Ship  Design 

0 

Maintenance  Simplification 

0 

Z1612 

Assessing  Shipboard  Workload 

0 

W1534 

Improved  Personnel  Records  Systems 

0 

Z1610 

Improved  Personnel  and  Administrative  Support 
System  (PASS)  Office 

0 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Est Imated 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

0 

1,165 

1,413 

Continuing 

Continuing 

0 

100 

130 

2,397 

2,627 

0 

100 

169 

2,095 

2,364 

0 

100 

261 

1,860 

2,221 

0 

134 

174 

1,500 

1,808 

0 

525 

415 

1,792 

2,733 

0 

405 

264 

0 

669 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  This  prograi®  element  will  develop  techniques  In  software  and  hardware  to 
Improve  the  performance  of  people  as  operators  or  raaintalners  of  current  weapon*  sensor*  or  other  systems*  Emphasis  will  be  on 
near  term  improvements  rather  than  those  that  can  only  be  used  In  new  system  development* 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  W1609,  MAINTEKANCB  SIMPLIFICATION:  Begin  to  validate  maintainability  design  criteria  and 
guidelines  produced  In  Exploratory  Development  by  applying  them  to  the  design  of  selected  systems*  Improve  procedures  for  matching 
design  to  maintenance  skills,  W1584,  IMPROVED  PERSONNEL  RECORDS  SYSTEMS:  Assess  technology  In  micrographics  to  determine 
requirements  for  equipment,  Z1610*  IMPROVED  PERSONNEL  AND  ADMINISTRATIVE  SUPPORT  SYSTEM  OFFICES:  Develop  procedures  to  Improve 
PASS  office  operations,  S1611*  SKILL  REDUCTION  THROUGH  SYSTEM  DESIGN:  Quantify  procedures  for  system  design  with  constrained  skill 
levels  and  training  costs*  S1613*  HUMAN  FACTORS  ENGINEERING  FOR  SHIP  DESIGN:  Optimize  application  of  high  payoff  HFE  In  ship 
design.  Z1612*  ASSESSING  SHIPBOARD  WORKLOAD:  Improve  capability  to  predict  ship  crew  workload  and  optimize  workload  mix*  As  this 
Is  a  continuing  program,  with  projects  having  specific  beginning  and  ending  dates,  the  above  funding  Includes  outyear  escalation 
and  encompasses  all  work  or  development  phases  now  planned  or  anticipated  for  each  Individual  project* 


(U)  COMPARISON  WITH  FY  1962  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thousands)  The  differences  between  the  funding  show  In  the  FY 
1982  Descriptive  Summary  and  that  shown  In  this  Descriptive  Summary  of  -3,060  in  FY  1982,  and  -1,348  in  FY  1983  are  as  follows: 
Z1392  Performance  Enhancement  (-823  In  FY  1982  and  -949  In  FY  1983),  R0126  Operational  Decision  Aids  (-942  In  FY  1982  and  - 
1,070  In  FY  1983),  and  Zl 170  Human  Processing  of  Large  Data  Bases  (-393  in  both  FY  1982  and  83)  were  cancelled*  W1609 
Maintenance  Simplification  (Titled  W1230  Design  for  the  Malntatner  in  FY  1982)  decreased  by  300  In  FY  1982  and  201  in  FY  1983  and 
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Program  Element:  63710N  Title:  Han^Machlne  Technology 

DoD  Mission  Area:  552  ~  Environmental  &  Life  SclencesCATD)  Budget  Activity:  2  ~  Advanced  Technology  Development 

in  FY  82)  decreased  by  602  in  FY  1982  and  Increased  by  526  In  FY  1983  to  accommodate  delays  in  funding.  S1611  Skill  Reduction 
Through  System  Design(+100),  S1613  Human  Factors  Engineering  For  Ship  Oesign(-t-lOO),  ZI612  Assessing  Shipboard  WorkIoa(f('fl34) 
and  Z1610  Improved  Personnel  and  Administrative  Support  System  Of f ice(*f405)  are  all  new  additions  to  this  Program  Element. 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY: 


Project  FY  1980 
No.  Title  Actual 

TOTAL  FOR  PROGRAM  ELEMENT  0 
R0126  Operational  Decision  Aids  0 
Z1170  Huoian  Processing  of  Large  Data  Bases  0 
W1230  Design  for  the  Maintainer  0 
ZI392  Performance  Enhancement  0 
W1393  Microfilm  Technology  for  Personnel  Records  0 


FY  1981 

Flf  1982 

FY  1983 

Additional 

Total 

Estimated 

Estimate 

Estimate 

Eat  lute 

to  Completion 

Cost 

0 

3,060 

2,713 

Contlaulog 

Continuing 

0 

942 

1,070 

3,883 

11,333 

0 

393 

393 

0 

2,429 

0 

300 

301 

1,206 

2,366 

0 

823 

949 

5,473 

7,612 

0 

602 

0 

0 

TBD 

(U)  OTHER  APPROPRUTION  FUNDS:  None. 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Navy  faces  a  coatlaulng  problen  in  naking  better  use  of  the  Individuals  It  Is  able 
to  recruit.  The  purpose  of  this  program  element  is  to  support  technological  developments  and  demonstrations  which  relate  to 
automation  and  use  of  labor-saving  techniques  In  areas  which  are  currently  labor  Intensive,  better  design  of  equipment  so  that 
personnel  can  be  more  productive  while  on  the  Job,  and  Improvement  of  the  effectiveness  of  personnel  in  the  system.  W1609 
‘‘lAlNTENANCE  S 14PLIPICATI0N:  Maintenance  requirements  account  for  almost  40X  of  typical  system  life  cycle  costs.  Project  goals 
are  to  improve  system  readiness,  decrease  maintenance  costs  and  reduce  maintenance  staffing  through  development  and  application  of 
criteria  for  system  design  which  are  compatible  with  the  characteristics  and  abilities  of  the  maintenance  population.  S16I  i 
SKILL  REDUCTION  THROUGH  SYSTEM  DESIGN:  Project  goals  are  to  develop  common  methods  and  data  sources  for  system  designers  to  use  in 
forecasting  needed  skill  levels  of  military  personnel.  This  project  will  develop  techniques  for  determining  the  roles  of  man  vs. 
automation  in  systems  operation;  and  determine  relationships  between  roles  of  man  and  skills  required.  Z1610  IMPROVED  PERSONNEL 
AND  ADMINISTRATION  SUPPORT  (PASS)  OFFICE:  Personnel  Administrative  Support  System  (PASS)  offices  will  acquire  automated  support 
equipment.  New  system  will  be  highly  user-oriented.  This  effort  seeks  to  make  optimal  use  of  on-line  orientation  and  training, 
man-machine  dialogues  which  adapt  to  the  skill  level  of  the  system  operator,  and  automated  aiding  of  idenclf IcaClon  and 
interpretation  of  pertinent  official  personnel  policy  and  regulations.  S1613  INTEGRATED  HUMAN  FACTORS  ENGINEERING  FOR  SHIP 
DESIGN:  In  order  to  solve  operational  problems  Involving  man-machine  interface,  this  project  will  develop  and  Implement  a  Human 
Factors  Engineering  Audit  to  identify,  validate,  and  evaluate  crew  performance  problems  In  new  ship  designs.  S1612  ASSESSING 
StUPEOARD  WORKLOAD:  Develop  workload  requirements  as  a  function  of  system  design  concepts,  Including  operator  workload,  system 
crew  workload,  and  total  ship  workload  (manning  levels).  Develop  methods  for  redistributing  tasks,  duties,  responsibilities  and 
Jobs  among  operators  and  between  man  and  machine.  Project  goals  are  to  identify  end  propose  solutions  to  reduce  task  overload 
problems  In  the  fleet  and  thereby  Increase  levels  of  performance.  W1584  IMPROVED  PERSONNEL  RECORDS  SYSTEMS;  Manual  control  In 
updating  and  maintaining  microform  personnel  records  creates  unacceptably  high  error  rates  and  Incurs  unnecessarily  high  personnel 
coats.  To  reduce  these  impacts,  Intelligent  microform  hardware  must  be. developed  which  virtually  eliminates  human  decision  making 
in  selected  update  and  retrieval  processes. 

(U)  RELATED  ACTIVITIES:  Program  Element  63701N,  Human  Factors  Engineering  Development,  which  focuses  upon  aviation  systems; 
Program  Element  62737N,  Human  Factors  and  Simulation  Technology;  63727N,  Navy  Technical  Information  Presentation  Program; 
r)1133N(42),  Defense  Research  Sciences  (Behavioral  and  Social  Sciences).  61 102A(B74F),  Defense  Research  Sciences,  62716A,  Human 
Factors  in  Military  Systems;  62717A,  Human  Performance  Effectiveness  Simulation;  63739A,  Human  Factors  in  Training  and  Operational 
Effectiveness.  61102 F( 231 3),  Defense  Research  Sciences  (Training  and  Personae  1);  6220  2F,  Training  and  Simulation  Technology; 
63751F,  Innovation  In  Education  and  Training. 

(U)  WORK  PERFORMED  BY;  In-House:  Navy  Personnel  Research  and  Development  Center,  San  Diego,  CA;  Naval  Ship  Research  and 
Development  Center,  Bethesda,  MD,  Naval  Air  Development  Center,  Warmlnlster,  PA.  Contractors;  Photomatrix,  Santa  Monica,  CA, 
Biotechnology,  Falls  Church,  VA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 
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1.  (U)  FY  1981  and  Prior  AccoMplishmeota:  RQ126,  OPERATIONAL  DECISION  AIDS:  Developed  three  decision  aids  based  on  tactical 
engagement  models  that  allow  the  commander  to  insert  his  own  estimates  and  approximations;  evaluated  air  strike  and  emission 
control  aids.  Combined  several  procedures  into  an  Integrated  air  strike  planning  aid.  Continued  transfer  of  initial  set  of 
aiding  techniques  to  Advanced  Command  A  Control  Archltechtural  Testbed  for  demonstration  with  fleet  personnel.  Z1170,  HUMAN 
PROCESSING  OP  LARGE  DATA  BASES:  Examined  responsibilities  of  Navy  Tactical  Data  System  operators,  especially  alr'intercept 
controllers,  to  identify  human  factors  engineering  issues;  operated  a  testbed  Improving  accuracy  of  inputs  to  automated  personnel 
Information  system;  developed  an  Engineer's  Guide  to  enable  hardware  developers  to  assess  the  Implications  of  designs  upon 
manpower  resources;  developed  billet  coat  models  for  regular  and  reserve  officer  and  enlisted  billets;  investigated  decision-maker 
performance  during  submarine  operations.  21392,  PERFORMANCE  ENHANCEMENT:  Conducted  analysis  of  problems  on  surface  platforms 
and  with  surface  systems. 

2.  (U)  FY  1982  Program:  Not  applicable. 

3.  (U)  FY  1983  Planned  Program;  21610,  IMPROVED  PERSONNEL  AND  ADMINISTRATIVE  SUPPORT  SYSTEM  (PASS)  OFFICE:  Design,  develop 
and  evaluate  prototype  human  -computers  interface,  evaluate  prototype  on-line  Instructional  system.  S 16 1 1 ,  SKILL  REDUCTION 
THROUGH  SYSTEM  DESIGN:  Identify  workload  requirements  by  crew  stations,  develop  techniques  of  establishing  workload  Impact  on 
crewman  performance  and  identify  overload  conditions  and  performance  degradation.  21612,  ASSESSING  SHIPBOARD  WORKLOAD:  Develop 
techniques  for  determining  roles  of  man  vs.  automation  in  propulsion  systems,  identify  the  required  role  of  persons  In  automated 
operations  and  determine  skill  requirements  by  level  of  automation  for  propulsion  systems.  S  16  H,  INTEGRATED  HUMAN  FA^'TORS 
ENGINEERING  FOR  SHIP  DESIGN:  Develop  procedures,  criteria  and  data  collection  materials  for  the  Hu^an  Factors  Engineering  Audit. 
W1609,  MAINTENANCE  SIMPLIFICATION:  Transition  from  exploratory  development,  initiate  validation  of  maintainability  design 
criteria  and  guidelines  produced  under  exploratory  development  by  application  to  design  of  selected  systems.  W1584,  IMPROVED 
PERSONNEL  RECORDS  SYSTEMS:  Conduct  advanced  technology  assessment;  preliminary  design;  establishment  of  critical  path  for 
achieving  full  system  operation. 

4.  (U)  FY  1984  Planned  Program;  W1609,  MAINTENANCE  SIMPLIFICATION:  Complete  validation  of  maintenance  design  criteria. 
Commence  development  of  computer-aided  techniques  and  models  for  system  designers  to  implement  maintainability  design  procedures. 
W1584,  IMPROVED  PERSONNEL  RECORDS  SYSTEMS:  Field  records  analysis,  technology  assessment  of  concept  for  new  systems.  Z1610-PN, 
IMPROVED  PERSONNEL  AND  ADMINISTRATIVE  SUPPORT  SYSTEM  (PASS)  OFFICE:  Investigate  feasibility  of  appropriate  cost  effective  user- 
computer  relations.  Investigate  operator  enhancements.  SI613,  INTEGRATED  HUMAN  FACTTORS  ENGINEERING  FOR  SHIP  DESIGN;  Validate 
and  refine  Human  Factors  Engineering  Audit;  conduct  Human  Factors  Engineering  Audits  on  selected  ships  systems;  develop  human 
factors  engineering  design  solutions  to  identified  problems.  SI6H-PN,  SKILL  REDUCTION  THROUGH  SYSTEM  DESIGN:  Develop  methods 
for  allocation  of  tasks  among  operators  and  crews,  and  between  man  and  machine;  develop  techniques  for  estimating  workload 
requirements.  21612,  ASSESSING  SHIPBOARD  WORKLOAD:  Develop  design  concepts  and  criteria  for  propulsion  systems  as  a  function  of 
level  of  automation. 
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5.  (u)  program  to  Completion;  This  Is  a  continuing  program.  Projects  are  completed  in  a  three-to-f Ive  year  time  frame  and  nerf 

projects  are  Initiated  as  requirements  dictates 

6s  (U)  Milestones;  Not  appllcable« 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Elenentr 
OoD  Mission  Area: 


63713N 

553  ~  Engineering  Technology  (ATP) 


Title:  Ocean  Engineering  Technology  Development 
Budget  Activity:  2  -  Advanced  Technology  Development 


(U)  RESOURCES  (PROJECT  LISTINC):  (Dollars  In  Thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

14,819 

11,624 

13,194 

22,171 

Continuing 

Continuing 

M0n99 

Deep  Submergence  Biomedical  Development 

6,297 

3,757 

4,028 

8,074 

Continuing 

Continuing 

80^96 

Man-ln-the-Sea  Continental  Shelf 

2,697 

1,549 

2,608 

2,781 

Continuing 

Continuing 

80397 

Deep  Ocean  Technology 

5,825 

6,318 

6,558 

11,316 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  develops  system  technology  and  components  for  deep  ocean  search, 
salvage/recovery,  and  submarine  rescue  operations.  Program  focus  is  on  deep  ocean  operational  components,  diving  biomedical 
technology,  saturation  diving,  and  manned/unmanned  submersible  systems  development. 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Continue  development  of  titanium,  syntactic  foam,  and  other  materials  for  use  in  deep  ocean. 
Complete  testing  of  sea  water  motor.  Complete  development  of  all  components  for  modification  of  Deep  Submergence  Vehicle  SEa 
CLIFF  for  20,000  feet  (6,000  meter)  depth.  Publish  engineering  handbooks  on  geotechnology  and  electro-'mechanlcal  cables  design. 
Continiie  development  of  saturation  diver's  tool  package.  Complete  at~sea  testing  of  Advanced  Unmanned  Search  System  prototype. 
Complete  development  of  MK-14  saturation  diving  system.  Continue  structural  testing  of  one-man,  one-atmosphere  diving  system. 
Complete  prototype  of  Advanced  Tethered  Vehicle  and  Initiate  at-sea  testing.  Expand  biomedical  Investigations  of  decompression 
principles  to  support  shallow  depth  air  and  mixed-gas  diving.  Complete  investigations  of  nitrogen-oxygen  saturation  diving. 
Continue  physiological  investigations  to  improve  diver  thermal  protection.  Continue  physiological  studies  to  provide  engineering 
specifications  for  underwater  breathing  apparatus.  Continue  development  of  new  indicators  of  acute  and  chronic  oxygen  poisoning. 
As  this  Is  a  continuing  program,  the  above  funding  profile  includes  outyear  escalation  and  encompasses  all  work  or  development  now 
planned  or  anticipated  through  FY  1984  only. 


<U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thousands)  The  changes  between  the  funding  profile  8ho%m  In  the  FY 
1982  Descriptive  Summary  and  that  shown  In  this  Descriptive  Summary  are  as  follows:  The  decreases  of  128  In  FY  1981  and  403  in  FY 
1982  result  from  Navy  Budget  reductions.  The  decrease  of  4,705  in  FY  1963  results  from  decisions  made  during  budget  development 
to  reduce  level  of  effort  and  from  decreased  escalation  rates. 
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Program  Element:  637 13N 

I)oD  Mission  Area:  553  ~  Engineering  Technology  (ATP) 


Title:  Ocean  Engineering  Technology  Development 
Budget  Activity:  2  ~  Advanced  Technology  Development 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1980  FY  1981  FY  1982  FY  1983 

Actual  Estimate  Eatiiaate  Estimate 


Project 

No. _  Title 


Total 

Additional  Estimated 

1 0  Completion  Cost _ 


TOTAL  FOR  PROGRAM  ELEMENTS  12,623 

M0099  Deep  Submergence  Biomedical  Development  4,526 

50396  Man-in-tVie-Sea  Continental  Shelf  806 

50397  Deep  Ocean  Technology  7,291 


14,947 

12,027 

17,899 

Continuing 

Continuing 

6,342 

3,811 

5,260 

Continuing 

Continuing 

3,036 

1,610 

2,690 

Continuing 

Continuing 

5,569 

6,606 

9,949 

Continuing 

Cont inulng 

(U)  OTHER  APPROPRIATIONS  FUNDS:  None 
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Program  Element:  63713W  Title:  Ocean  Engineering  Technology  Developnent 

DoD  Mission  Area;  553  -  Engineering  Technology  Budget  Activity:  2  Advanced  Technology  Developoent 

CU)  DETAILED  BACKGROUND  AWD  DESCRIPTION:  Program  Is  composed  of  three  projects:  (1)  Deep  Submergence  Biomedical  Developnent 

develops  medical  technology  to  minimize  risks  and  enhance  the  performance  of  personnel  participating  In  manned  undersea  opera- 
tlons;  (2)  Man-tn-the-Sea,  Continental  Shelf  develops  diver  life  support  equipment  and  tools  to  permit:  (a)  construction,  main¬ 
tenance,  and  repair  of  underwater  facilities;  (b)  conducting  salvage;  (c)  searching  for  lost  objects;  (dj  recovering  objects  of 
military  Importance;  and  (e)  carrying  out  other  Navy  projects  requiring  saturated  diving  to  depths  of  1,000  feet  and  one-tnan,  one- 
^  atmosphere  diving  to  depths  of  2,000  feet.  (3)  Deep  Ocean  Technology,  Provides  a  deep  ocean  technology  base  to  support  Navy 

needs.  Ihls  project  develops  components  and  subsystems  which  have  general  application  to  manned  and  unmanned  deep  ocean  operations 
to  depths  of  20,000  feet. 

(U)  RELATED  ACTIVITIES:  Program  Elements  63702N,  Ocean  Engineering  Systems  Development;  63706N,  Medical  Development  (Advanced); 

63722N,  Naval  Special  Warfare;  62758N,  Biomedical  Technology;  6379AN,  Anti-Submarine  Warfare  Surveillance. 

(H)  WORK  PERFORMED  BY:  In-House :  Naval  Medical  Research  Institute,  Bethesda,  MD  (lead);  Naval  Coastal  Systems  Laboratory,  Panama 
»  City,  FL;  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda,  MD;  Naval  Underwater  Systems  Center,  Newport,  Rl; 

Naval  Submarine  Medical  Research  Laboratory,  Groton,  CT;  Naval  Ocean  Systems  Center,  San  Diego,  CA.  Contractors;  Westlnghouse 
Electric  Corp.,  Philadelphia,  PA;  General  Dynamics,  Groton,  CT;  Southwest  Research  Institute,  San  Antonio,  TX;  Bendlx  Corp.»  los 
Angeles,  CA;  IXjPont  Corp.,  Wilmington,  OE;  University  of  Pennsylvania,  Philadelphia,  PA;  Duke  University,  IXirham,  NC;  State 
University  of  New  York,  Buffalo,  NY;  Webb  Associates,  Yellow  Springs,  OH;  University  of  Southern  California,  Los  Angeles,  CAj  and 
others . 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

(U)  FY  1981  and  Prior  Accomplishments:  (a)  Deep  Submergence  Biomedical  Development  -  Developed  new  computerized  air  decom¬ 

pression  method  that  Is  safer  and  more  efficient  than  existing  procedures.  Developed  new  drug  treatments  which  Improve  the  care  of 
divers  with  severe  decompress  Ion  sickness  and  air  embolism.  Developed  computer  model  which  allows  integration  of  new  data  on 
physiological  response  to  cold  water  In  order  to  predict  exposure  limits  and  Improve  protective  equipment  design.  Validated  heat 
stress  limits  applicable  to  portable  recorapresslon  chambers.  Completed  evaluation  of  behavioral  effects  and  safety  of  commonly 
f  used  legal  drugs  when  used  during  diving.  (b)  Man-ln-the-Sea  -  MK-14  Recirculating  Life  Support  System  (saturation  diving)  was 

initiated  for  application  to  the  MK-2  Deep  Dive  System  Personnel  Transfer  Capsules.  A  prototype  MX-14  has  been  tested  by  Naval 
i  Experimental  Diving  Unit  to  1,100  foot  depth.  Completed  development  of  two  psychological  monitoring  systems  %ihlch  were  tested, 

/  and  turned  over  to  the  Experimental  Diving  Unit  for  operational  use.  Initiated  development  of  one  man,  one  atmosphere  diving 

system.  (c)  Deep  Ocean  Technology  -  Completed  development  and  made  operational  a  7,000  foot  depth,  cable-controlled  unmanned 
submersible.  Completed  conversion  of  6,000  foot  Deep  Submergence  Vehicle  ALVIN  to  a  12,000  foot  depth  capability,  operationally 
demonstrating  new  materials  and  component  technology.  Hardware  for  submerged  arrays  was  developed  and  demonstrated.  Completed 
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Pro>;r.im  Kloment:  ^371^  Title:  Ocean  Engineering  Technology  Development 
I'toD  Mission  Area:  553  -  Engineering  Technology  Budget  Activity:  2  -  Advanced  Technology  l^velopiaent 

development  and  demonstration  of  underwater  components  for  a  20^000  foot  depth  capability  Remote  Unmanned  Work  System.  Completed 
matheriatlcal  model  of  undersea  search.  Fifteen  Technology  Handbooks  published.  Initiated  development  of  Advanced  Unmanned  Search 
System. 

2.  (U)  KY  1982  Pro^r^:  (a)  Deep  Submergence  Rtomedical  Development  -  Began  development  of  new  criteria  for  oxygen  exposure 
lintts.  Continue  computation  of  improved  air  decompression  methods.  Continued  human  trials  of  new  drug  treatments  for  severe 
decompression  sickness  and  air  embolism.  Continued  studies  on  effects  of  Inert  and  metabolic  gases  and  high  pressures  on 
breathing,  nervous  system  function,  and  performance  capabilities  in  diving.  Continued  studies  of  human  response  to  cold  water 
iitmerslon  for  design  of  protective  garments.  (b)  Man-ln-the'-Sea  -  Completed  proto*‘ype  Installation  of  the  MK-14  Rec  irculat  Ing 
Life  Support,  Saturation  Diving  System  on  Personnel  Transfer  Capsule.  Completed  all  MK-14  development  testing  and  preparation  for 
at-sea  evaluations  (technical  and  operational).  Completed  design  of  saturation  divers  tool  package*  Completed  procurement  of 
ono-nan.  one-atmosphere  diving  system  for  structural  testing  and  initiate  development  tests.  (c)  Deep  Ocean  Technology  - 
Continued  component  development  for  Deep  Submergence  Vehicle  SEACLlFF  20,000  foot  depth  modification  to  include;  titanium  hull, 
sea  water  variable  ballast  system,  34  pound  per  cubic  foot  syntactic  foam  buoyancy  material  and  electric  systems.  Completed 
design  of  Advanced  Underwater  Search  System  test  bed  platform,  and  conducted  test  to  verify  mathematical  model*  Completed  design 
and  initiated  fabrication  of  Advanced  Tethered  Vehicle  System  to  be  used  as  baseline  for  systems  Improvement.  Published 
geotechnology  engineering  handbooks. 

FY  1983  Planned  Program:  (a)  Deep  Submergence  Biomedical  Development  -  Recommend  new  treatment  procedures  for  gas  embolism 
and  begin  validation  of  new  air  decompression  tables.  Complete  development  of  decompression  tables  for  saturation  exposures  on 
air  and  recommend  procedures  for  rescue  of  personnel  from  pressurized  submarines.  Publish  new  physiological  standards  for  design 
of  Underwater  Breathing  Apparatus.  Complete  studies  to  evaluate  the  risk  of  diving  while  pregnant.  Begin  development  of  new 
indicators  of  acute  and  chronic  oxygen  poisoning.  Publish  updated  “Annotated  Bibliography  on  Underwater  Medicine**.  (b)  Man-ln- 
the-Sea  -  Complete  fabrication  of  saturation  diver  tool  package  and  initiate  operational  test.  Complete  approval  for  service  use 
for  MK-14,  Continue  structural  testing  of  one-man,  one-atmosphere  deep  dive  systems  capable  of  supporting  diver  to  2,000  foot 
depth.  <c)  Deep  Ocean  Technology  -  Complete  development  of  all  components  for  modification  of  Deep  Submergence  Vehicle  SEA  CLIFF 
for  20,000  foot  (6000  meters)  depth.  Complete  fabrication  of  Advanced  Unmanned  Search  System  test  bed.  Publish  electro-mechan¬ 
ical  cables  handbook.  Complete  fabrication  of  Advanced  Tethered  Vehicle  prototype  and  initiate  tests. 

4,  (U)  FY  1984  Planned  Program;  (a)  Deep  Submergence  Biomedical  Development  -  Continue  examination  of  (1)  advanced  decompression 
principles;  (2)  cold  water  protection  requirements;  (3)  human  oxygen  poisoning  limits;  (4)  Physiological  criteria  for  breathing 
apparatus.  Resume  development  of  decompression  orocedures  for  MK-15  and  MK-16  Underwater  Breathing  Apparatus.  Complete  evalua¬ 
tion  of  long-ten.',  health  effects  in  divers,  (b)  Man-in-the-Sea  -  Continue  development  of  one-man,  one-atmosphere  deep  dive 
system.  Complete  development  of  saturation  diver  tool  package.  Complete  design  study  of  low  cost,  simple  saturation  deep  dive 
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Program  Element:  63713N  Title:  Ocean  Engineering  Technology  Development 
DoD  Mission  Area:  553  ~  Engineering  Technology  Budget  Activity:  2  ~  Advanced  Technology  Development 

system.  Initiate  development  of  untethered  closed-circuit  underwater  breathing  apparatus,  (c)  Deep  Ocean  Technology  -  Complete 
Deep  Submergence  Vehicle  SEA  CLIFF  modification.  Conduct  at-sca  testing  of  Advanced  Unmanned  Search  System.  Complete  design  of 
Advanced  Search  System  for  fleet  operation.  Complete  prototype  of  Advanced  Tethered  Vehicle,  commence  development  testing  of 
Advanced  Tethered  Vehicle  and  Initiate  development  of  work  and  recovery  systems  to  be  used  with  Advanced  Tethered  Vehicle. 


5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

6.  (U)  Milestones :  Not  applicable. 


Project:  S03^  Title:  Deep  Ocean  Technology 

Program  Element:  637 1 3N  Title:  Ocean  Engineering  Technology  Development 

DoD  Mission  Area;  553  -  Engineering  Technology  (ATP)  Bi^get  Activity:  2  ~  Advanced  Technology  Developoent 

(If)  DETAILED  BAffKGRQUWD  AND  DESCRIPTION;  Project  provides  technology  base  for  deep  ocean  environment*  Lack  of  technology  base 
caused  numerous  technical  safety  and  financial  problems  In  early  deep  submergence  systems  construction  and  operations.  Future 
Navy  combatant  and  non-combatant  deep  submergence  systems  will  depend  upon  :echnology  base  being  developed.  Potential  Improve¬ 
ments  to  weapon  systems  will  accrue,  such  as  more  efficient  hull  materials,  lighter  weapon  (torpedo,  mine)  shells  and  high 
resolution  optical  and  acoustic  sensors.  The  objective  is  to  Identify  and  advance  critical  technologies  which  prohibit  Navy  from 
functioning  effectively  In  the  deep  ocean  environment.  Inherent  within  the  objective  Is  development  of  operational  systems  to 
validate  advances  In  technology.  Operational  systems  Include  three  categories  of  focal  projects:  manned  submersible  vehicles, 

unmanned  submersible  vehicles,  and  on-bottom/ln  water  coluan  fixed  installations.  Systems  developed  primarily  for  testing  and 

validating  technological  advancements  will  become  Fleet  hardware,  as  appropriate  after  test  completion. 

(U)  RELATED  ACTIVITIES;  Program  Elements;  62543N,  Ships,  Submarines  and  Boats  Technology;  and  63702N,  Ocean  Engineering  Systems 
Develofment. 

(U)  WORK  PERFORMED  ;  In-House :  David  W.  Taylor  Naval  Ship  Research  and  Developoent  Center,  Bethesda,  >!D;  Naval  Civil  Engin¬ 
eering  Laboratory,  Port  Huenerae,  CA;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Underwater  Systems  Center,  Newport,  RI. 

Contractors ;  General  Dynamics,  Groton,  CT;  Southwest  Research  Institute,  San  Antonio,  TX;  E.G.  and  C.  International,  Waltham,  MA; 
Penberthy  Glass  Co«,  Seattle,  WA;  AMTEC/STRAZA,  San  Diego,  CA;  Bendlx,  Los  Angeles,  CA;  Cattelle  Research  Facility,  Long  Beach, 
CA;  ITT  Cable  Division,  National  City,  CA;  U.S.  Polymeric  Incorporated,  Santa  Ana,  CA;  Philadelphia  Resin  Co.,  Philadelphia,  PA; 
Westlnghouse,  Annapolis,  MD;  Lockheed  Research  Laboratory,  Palo  Alto,  CA;  Techwest  Enterprises,  Vancouver,  BC. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments;  Completed  operational  evaluation  of  7,000  foot  depth  cable  controlled  Remote  Unmanned 

Vehicle  and  specifications  for  certified  massive  glass  bouyancy  spheres  for  manned  submerslbles.  Fabricated  and  tested  one- 
atmosphere  concrete  sphere  on  seafloor  at  600  foot  depth.  Installed  7  foot  diameter  titanium  personnel  sphere  and  miscellaneous 
equipment  (sea  water  variable  ballast,  electric  propulsion,  syntactic  buoyancy,  etc.)  In  Deep  Submergence  Vehicle  .VIN,  and 
certified  ALVIN  for  12,000  foot  operations.  Developed  submerged  array  hardware  non-torque  cables,  embedment  anchors,  %#et-miake 
electrical  electronic  connectors.  Published  15  technology  handbooks;  over  40,000  technology  handbooks  have  been  sold  to  industry 
through  Defense  Documentation  Center.  Installed  major  array  structure  In  deep  ocean,  and  began  motion,  struonlng,  noise/strain 
measurements  and  long-term  exposure  assessment;  at-sea  tested  Remote  Unmanned  Work  System  In  pressure  tank  and  at-sea  to  16,000 
foot  depth  equivalent;  initiated  mission  analysis  and  design  trade-off  for  developoent  of  Advanced  Underwater  Search  System; 
developed  acoustic  imaging  system  and  completed  testing;  conducted  at-sea  testing  of  Work  System  Package  with  divers  and  Cable- 
Controlled  Underwater  Recovery  Vehicle  III  completed  sensor  test  plans  for  Advanced  Underwater  Search  System.  Initiated  develop- 
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Project:  SO 3 97 
Program  Element: 
DoD  Mission  Area: 


637 13N 


553  -  Engineering  Technology  (ATP) 


meat  of  key  components  for  modifying  Deep  Submergence  Vehicle  SEA  CLIFF  for  20,000  foot  depth  operation.  Completed  final  report 
for  Remote  Unmanned  Work  System*  Initiated  development  of  Advanced  Tethered  Vehicle  (unmanned)  employing  fiber  optic  tether* 


2.  (U)  FY  1982  Program:  Continue  component  development  for  Deep  Submergence  Vehicle  SEA  CLIFF  modification  to  include:  titanium 
hull,  variable  ballast,  36-pound  per  cubic  foot  syntactic  buoyancy  material,  and  electric  systems.  Complete  design  of  Advanced 
Underwater  Search  System  test  bed  platform  and  Initiate  construction*  Complete  integration  of  work  package  with  Advanced  Tethered 
Vehicle  concept  and  initiate  fabrication.  Evaluate  sea  water  hydraulic  pump  system.  Complete  sea-water  motor  and  initiate 
operational  testing.  Publish  geotechnology  engineering  handbook*  Complete  technical  evaluation  of  a  rapid,  free  falling  device 
to  measure  engineering  properties  of  the  ocean  floor  (Doppler  Penetrometer). 


3.  (U)  FY  1933  Planned  Program:  Complete  development  of  all  components  (electrical  system,  buoyancy,  wet  electrical,  etc*)  for 
Deep  Submergence  Vehicle  SEA  CLIFF  modification.  Publish  electro-mechanical  cable  handbook.  Initiate  development  of  a  stable, 
high  speed,  underwater  search  platform  (Advanced  Xindervater  Search  System).  Complete  fabrication  of  prototype  of  Advanced 
Tethered  Vehicle. 


4,  Cu)  FY  1984  Planned  Program:  Complete  Deep  Submergence  Vehicle  SEA  CLIFF  modification  and  obtain  vehicle  certification  for 
20,000  foot  depth.  Conduct  developmental  testing  at-sea  of  Advanced  Underwater  Search  System  and  design  of  Advanced  Search  System 
for  fleet  operation.  Complete  development  testing  of  Advanced  Tethered  Vehicle  and  initiate  development  of  work  and  recovery 
systems.  Complete  demonstration  experiment  on  the  deep-depth  current  measuring  system.  Initiate  development  of  critical 
component  technology  for  advanced  manned  submersible. 

5,  (U)  Program  to  Completion:  Provide  demonstratable  technological  options  to  deep  ocean  systems  designers  while  producing  one- 

of-a-klnd  f Irst-of-a-klnd  usable  systems.  This  Is  a  continuing  program. 

6,  (U)  Milestones !  Not  applicable. 


7 .  ( U)  Resources J 
Project 

No.  Title 


Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Es t  jpe t e  ^tlinate  Estimate  to  Completion  Cost _ 


S0397  Deep  Ocean  Technology 


5,825  6,318  6,558  11,316  Continuing  Continuing 
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FY  19R3  RDT4E  DESCRIPTIVE  SU!1MARY 


Pro5?r;i7j  f-lement;  63720M  Title:  Education  and  Training 

DoD  Mission  Area:  552  -  Environmental  and  Life  Sclences(ATD)Bodeet  Activity:  2  -  Advanced  Technology  Developaent 

(U)  RESQtmcsS  (PROJECT  LISTING);  (Dollars  tn  Thousands) 


Project 

FY  1931 

No. 

Title 

Actual 

total  for  program  element 

4,742 

ROllft 

Operational  Decision  Aids 

4 

Enlisted  Personnel  Individualized  Career  System 

1.033 

7.1992 

Authoring  Instructional  Materials 

0 

7UAR 

Relating  Training  Output  and  Job  Performance 

268 

71175 

Training  System  Design  and  'fanagement 

511 

71176 

Individual  Technical  Training 

660 

71177 

Advanced  Computer-Aided  Instruction 

1,164 

71180 

Techniques  for  Shipboard  Training 

583 

71181 

Design  of  Combat  Team  Training 

60 

71218 

Tactical  Decision  Training 

0 

71251 

Training  Approaches  to  Counter  Attrition 

459 

71382 

Functional  Context  Training 

0 

71188 

Low  Cost  Microcomputer  System 

0 

FY  1982 

FY  1983 

FY  1984 

.Add  It  ional 

Total 

Estimated 

Estimate 

Est imate 

Estimate 

to  Completion 

Cost 

3,691 

3,496 

4,438 

Coic Inning 

Cent Inulng 

0 

0 

0 

0 

4,617 

993 

1,135 

1,264 

2,321 

9,670 

0 

299 

300 

1,408 

M'H 

0 

0 

0 

0 

676 

0 

0 

0 

0 

1,099 

901 

249 

229 

75 

2,947 

814 

806 

59  7 

2,203 

6,676 

687 

0 

0 

0 

1,887 

0 

0 

0 

0 

85 

0 

299 

772 

3,231 

4,302 

0 

0 

0 

0 

1, 191 

101 

150 

494 

1,697 

2,442 

198 

558 

782 

1,960 

3,498 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  These  projects  are  responsive  to  the  needs  of  the  Chief  of  Naval  Operations, 
the  Fleets,  and  the  Chief  of  Naval  Ediicatlon  and  Training.  They  are  directed  to'vard  Improving  the  efficiency  and  ef feet  I veness  of 
training  activities  ashore  and  afloat,  avoiding  the  high  costs  of  operational  technical  training,  and  Increasing  proficiency  of 
training  graduates.  Specific  objectives  Include  developing  a  personnel  system  supported  by  Job  performance  aids,  automating  the 
preparation  of  training  materials,  improving  technical  training,  developing  stand-alone  computer-based  training  procedures, 
developing  tactical  training  and  functional  context  training  programs,  and  exploring  the  use  of  low-cost  alcrocomputers  in  Navy 
training. 


(U)  BASIS  FOR  THE  FY  1983  ROT&E  REQUEST:  In  FY  1933  work  will  concentrate  on  the  ilevelopment  of  job  performance  aids,  automated 
authoring  requirements,  computer-based  propulsion  engineering  training,  a  prototype  functional  context  training  system,  and  a  low- 
cost  micro-computer  training  system.  Evaluation  of  a  lob-orlented  basic  skills  training  course  will  continue.  Work  will  begin  on 


532 


Projr.itn  'element:  6372QN  Title:  Education  and  Training 

I)oD  Mission  AreAi  352  -  Environmental  and  Life  Sclences(ATD)BudRet  Activity:  2  -  Advanced  Technology  Development 

developinj»  a  tactical  decision  trailing  system.  As  this  Is  a  continuing  program,  v/lth  projects  having  specific  beginning  and 
ending  dates,  the  above  fundin>  Includes  outyear  escalation  and  encompasses  all  vrt>rk  or  development  phases  now  planned  or 
anticipated  for  each  individual  project. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  la  Thousands).  The  changes  between  the  funding  profile  shown  in  the 
FY  1982  Descriptive  Summary  and  this  Descriptive  Summary  are  as  follows:  The  FY  1981  program  is  18  greater  in  this  Descriptive 
Summary  than  in  the  FY  1982  Descriptive  Sumriary.  Changes  to  specific  projects  .are  »s  follows:  Z0828,  Enlisted  Personnel 
Individualized  Career  System  (+171);  Z1 166,  Relating  Training  Output  and  Job  Performance  (-8);  21175,  Training  System  Design  and 
Management  (+320);  21 176.  Individual  Technical  Training  (-36);  7.1177,  Advanced  Computer-Aided  Instruction  (+77);  21180,  Techniques 
for  Shipboard  Training  (+82);  21181,  Design  of  Combat  Team  Training  (-47);  and  21251,  Training  Approaches  »-o  Counter  Attrition 
(+176).  One  project,  R0126,  Operational  Decision  Aids  was  transferred  to  PE  63710N^ (-717).  The  FY  1982  prog.’am  is  200  less  Chan 
In  the  FY  1982  Descriptive  Sunraary  as  a  result  of  Navy  Budget  reductions  In  Project  20826,  Enlisted  Personnel  Individualized 
Career  System.  The  FY  1983  fundi -g  To  Re  Determined  In  the  FY  1982  Descriptive  Summary  Is  now  estimated  to  be  funded  at  the 
3,496  level. 


(0)  OTHER  APPROPRIATION  FUNDS;  None 
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Program  Element:  63720N  Title:  Education  and  Training 

DoD  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

DETAILED  DESCRIPTION  AND  BACKGROUND;  The  Navy  training  establishment  must  maintain  personnel  readiness  to  meet  operational 
demands  in  the  face  of  economic  restrictions,  manpower  competition,  and  the  increasing  sophistication  of  weapons.  It  lias  become 
necessary  to  redefine  performance  and  training  standards,  to  reduce  high  training  costs,  to  provide  the  fleet  with  proficient 
personnel  who  are  trained  In  their  operational  environments,  and  to  Improve  the  planning  of  training  programs  to  meet  aid-  and 
long-range  readiness  requirements.  Technology  must  be  explored,  advanced,  ind  applied  to  enhance  the  performance  of  current 
personnel  while  decreasing  the  costs  of  achieving  and  maintaining  those  performance  benefits.  Z0828:  ENLISTED  PERSONNEL 

INDIVIDUALIZED  CAREER  SYSTEM.  Determine  the  impact  of  modern  performance  aids  on  training  and  personnel  systems.  Current 
projections  indicate  that  Job  performance  aids  could  reduce  school  training  time  during  the  first  enlistment  by  50  to  75  percent 
and  also  significantly  Improve  performance.  Z0992:  AUTHORII-IC  INSTRUCTIONAL  MATERIALS  SYSTEM.  The  Navy  has  a  continuing  need  to 
make  the  production  of  Instructional  materials  more  efficient  and  effective.  This  project  will  develop  an  automated  system  for 
the  development,  preparation,  and  production  of  such  material.  Z1 168;  RELATING  TRAINING  OUTPUT  AND  JOB  PERFORMANCE.  No 
systems  exist  for  providing  decision  makers  with  information  concerning  either  the  degree  to  which  fleet  personnel  are  capable  of 
performing  the  critical  aspects  of  their  Jobs  or  the  relationship  between  specific  training  courses  and  fleet  readiness.  Such 
information  is  needed  to  assess  readiness  and  to  support  decisions  regarding  selection,  training,  and  assignment.  Zll 7 5: 
TRAINING  SYSTEM  DESIGN  AND  MANAGEMENT.  Develop  aids  for  planning  and  designing  training;  and  provide  computer-based  resource 
models  for  the  management  of  training.  Z1176:  INDIVIDUAL  TECHNICAL  TRAINING.  Develop  methods  of  teaching  low-aptitude  enlisted 
personnel  the  skills  needed  to  prepare  them  for  technical  training;  and  develop  technologies  to  improve  the  effectiveness  of  the 
Navy's  computer-managed  instruction  systems.  ZU77:  ADVANCED  COMPUTER-AIDED  INSTRUCTION.  The  fact  tlwt  Navy  personnel  have 

insufficient  opportunity  to  practice  complex  skills  such  as  electronics  troubleshooting,  electronic  warfare  counter-countermeasure 
operations,  and  propulsion  engineering  is  a  serious  hindrance  to  operational  readiness.  The  objective  of  this  effort  is  to 
produce  Inexpensive,  stand-alone,  computer-based  training  programs  for  schools  and  remote  sites  that  provide  tutorial  assistance 
to  learners  as  they  progress  through  exercises  in  a  simulated  learning  environment.  Zl 180:  TECHNIQUES  FOR  SHIPBOARD  TRAINING. 
Design  and  evaluate  an  approach  for  developing  shipboard  training  that  Is  both  responsive  to  Fleet  priorities  and  compatible  with 
the  constraints  of  a  shipboard  environment.  ZI181;  DESIGN  OF  COMBAT  TEAM  TRAINING.  Requirements  In  the  area  of  combat  training 
include  better  methods  for  the  identification  of  training  objectives  and  performance  standards,  more  objective  performance 
evaluations,  and  new  ways  to  allocate  team-member  training  and  refresher  training.  The  goal  is  to  develop  new  ways  to  deal  with 
these  specific  combat-team  training  problems.  Z1218;  TACTICAL  DECISION  TRAINING.  In  training  there  Is  insufficient  opportunity 
for  Naval  officers  to  practice  tactical  decision-making  skills  In  order  to  Increase  their  speed  and  accuracy.  The  objective  is  to 
develop  an  Inexpensive  tabletop  device  for  the  individual  student  in  order  to  provide  systematic  decision  making  practice, 
instructive  feedback  and  tutoring,  and  proficiency  assessment.  Z1251:  TRAINING  APPROACHES  TO  COUNTER  ATTRITION.  Focusing  on 

the  General  Detail  population  during  recruit  and  apprentice  training  and  on  all  personnel  with  discipline  problems,  this  project 
will  develop  management  strategies  to  reduce  the  premature  loss  of  first  term  enlisted  personnel.  Z1382:  FUNCTIONAL  CONTEXT 
TRAINING.  Navy  specialized  training  generally  begins  with  material  remote  from  the  job,  proceeds  to  teach  general  principles,  and 
finally,  specific  job  tasks.  In  functional  context  training,  initial  training  is  an  orientation  to  the  entire  job,  training  is  a 
set  of  actual  job  tasks,  and  equipment  functioning  is  taught  in  a  whole-to-part  sequence.  This  project  will  plan,  develop, 
implement  and  evaluate  functional  context  training  in  Navy  specialised  training.  ZI388:  LOW  COST  MICROCOMPUTER  SYSTEM. 


534 


Program  Element:  6372QN  Title:  Education  and  Training 

i)oD  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

Evaluate  the  capability  of  low  cost  mlcrocomputer-bdsed  training  systems  for  a  wide  variety  of  applications  including  basic 
skills,  technical  maintenance,  tactical,  and  shipboard  training.  R0126:  OPEftATIOMAL  DECISION  AIDS.  Concentrating  on  the  task 
force  commander  and  his  staff,  this  project  emphasizes  tactical  decision-making  aids  designed  to  take  advantage  of  the  experienced 
Judgments  of  senior  officers  in  the  operational  situation,  rather  than  relying  on  the  predictions  of  systems  designers.  Decision 
makers  will  be  able  to  interact  with  a  computer  to  help  them  rapidly  examine  an*’  evaluate  alternative  courses  of  action. 

(U)  RELATED  ACTIVITIES:  6LL20,  Training,  Personnel  and  Human  Engineering;  63743A,  Education  and  Training;  61 Human 
Resources;  6L153N(42),  Behavioral  and  Social  Sciences;  63751P,  Innovations  in  Education  and  Training;  62763N,  Personnel  and 
Training  Technology;  and  62722A,  Manpower,  Personnel  and  Training;  Each  of  the  above  programs  contributes  to  overall  DoD  Research 
and  Development  In  education  and  training.  Close  liaison  among  program  element  coordinators  provides  responsiveness  to  Navy 
requirements.  In  addition,  Liaison  is  maintained  with  the  Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering 
and  with  the  Army  and  Air  Force  through  program  reviews.  Information  and  visit  exchanges,  special  briefings,  etc.  Cooperation  and 
participation  In  Joint-service  development  efforts  are  common,  and  help  to  reduce  unnecessary  duplications  of  effort. 

(U)  WORK  PERFORMED  BY:  In-House:  Navy  Personnel  Research  and  Development  Center,  San  Diego,  CA;  Training  Analysis  and 
Evaluation  Group,  Orlando,  FL;  Office  of  Naval  Research,  Arlington.  VA.  Contractors:  Applied  Science  Assoc.,  Inc.,  Valencia,  PA; 
Biotechnology,  Inc.,  Falls  Church,  VA;  Bolt,  Beranek  &  Newman,  Lnc.,  Cambridge,  MA;  Data  Design  Laboratories,  Cucamonga,  CA; 
KinCon,  Inc.,  Alexandria,  VA;  MAR  Consultants,  San  Diego,  CA;  Syracuse  University,  Syracuse,  NY;  Systems  Exploration,  Inc.,  San 
Olego,  CA;  University  of  Illinois,  Urbana,  IL;  University  of  Southern  California,  Los  Angeles,  CA. 

CU)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  <U>  FY  1981  and  Prior  Accomplishments;  ZQ828;  ENLISTED  PERSONNEL  INDIVIDUALIZED  CAREER  SYSTEM.  Completed  development 
and  testing  of  Job  performance  aids  for  apprentice  technlclaris  and  began  development  of  instructional  packages  for  system 
technicians  at  lowest  skill  levels.  Z1 168:  RELATING  TRAINING  OUTPUT  AND  JOB  PERFORMANCE.  Completed  work  on  the  development  of 
a  Sonar  Performance  Test  System  and  investigated  relationship  between  sonar  performance  and  Armed  Services  Vocational  Aptitude 
Battery  (ASVAB)  scores.  Completed  survey  of  readiness  information  data  bases.  Project  terminated.  21175:  TRAINING  SYSTEM 
DESIGN  AND  MANAGEMENT.  Developed  aids  for  planning  and  designing  training.  Developed  a  manual  for  criterion-referenced  testing 
and  completed  evaluation  of  a  computer-aided  instruction  study  management  system.  Project  terminated.  21176:  INDIVIDUAL 
TECHNICAL  TRAINING.  Job  oriented  basic  training  curricula  preparing  low  aptitude  enlisted  personnel  for  technical  training  were 
developed,  implemented,  and  evaluated  In  various  occupational  areas.  Curricula  were  modified  In  accordance  with  the  evaluation. 
Z 1 1 77;  ADVANCED  COMPUTER-AIDED  INSTRUCTION.  Completed  and  evaluated  an  electronic  counter-countermeasures  Jamming 
recognition/reaction  program  for  fleet  radar  operations.  Completed  Initial  phase  of  computer-based  propulsion  engineering 
training  system  for  use  in  non-school  settings.  21180:  TECHNIQUES  FOR  SHIPBOARD  TRAINING.  Materials  lor  shipboard  propulsion 
operator  training  have  been  Installed  aboard  USS  CONSTELLATION.  21181:  DESIGN  OF  COMBAT  TEAM  TRAINING.  Completed  an  analysis 
of  Naval  Gunfire  Support  Team  training.  Project  terminated.  21251:  TRAINING  APPROACHES  TO  COUNTER  ATTRITION.  Completed 
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Projjrara  Element: 
OoD  Mission  Area: 


6372QN 

552  -  Environmental  and  Life  Sctenceg  (ATP) 


Title:  Education  and  Trainlne 

Budget  Activity:  2  -  Advanced  Technology  Development 


development  and  test  and  evaluation  of  an  integrated  system  of  interventions  designed  to  decrease  attrition  and  personnel 
turbulence  and  increase  fleet  performance  among  general  detail  personnels  Completed  evaluation  of  Navy  correctional  custody 
units.  Project  completed. 

2.  (U)  FY  1982  Program.  20828:  EN'LlSTEl)  PERSONNEL  INDIVIDUALIZED  CAREER  SYSTEM.  Complete  development  of  all  instructional 
lids  for  higher  skill  levels.  Z0992:  AUTHORING  INSTRUCTIONAL  MATERIALS.  Gather  as  many  existing  author  aids  as  possible  and 
progrsim  onto  a  computer  system.  Begin  to  define  requirements  for  the  preparation  of  instructional  materials.  21176:  INDIVIDUAL 
riCCHNlCAL  TRAINING.  Continue  evaluation  and  enhancement  of  job  oriented  basic  training  curricula  and  examine  the  cost  benefits  of 
the  program.  21177:  ADV.ANCED  COMPUTER-AIDED  INSTRUCTION.  Complete  the  testing  and  evaluation  of  a  computer-based  propulsion 
engineering  training  system  and  implement  for  additional  on-site  development,  2 1 180:  TECHNIQUES  FOR  SHIPBOARD  TRAINING. 
Complete  evaluation  of  training  system  aboard  USS  CONSTELLATION  and  evaluate  Its  use  aboard  other  carriers  and  surface  ships. 
Evaluate  techniques  for  application  to  other  shipboard  task  areas.  2 1 382;  FUNCTIONAL  CONTEXT  TRAINING.  Develop  functional 
context  training  principles  and  select  ctainlng  course  as  the  testbed.  21386:  LOW  COST  MICROCOMPUTER  SYSTEM.  Define  the 
applications  upon  wrhich  the  microcomputer  system  will  be  evaluated  and  begin  preparation  of  the  prototype  microcomputer  system  for 
those  applications. 

3.  (U)  FY  1983  Planned  Program:  20828;  ENLISTED  PERSONNEL  INDIVIDUALI2ED  CAREER  SYSTEM.  Complete  development  of 
Instructional  aids  for  higher  skill  levels  and  collect  data  in  the  fleet  on  the  value  of  the  system.  20992;  AUTHORING 
INSTRUCTIONAL  MATERIAL  SYSTEM.  Develop  new  aids  for  the  preparation  of  instructional  materials  and  define  requirements  for  their 
preparation.  21176;  INDIVIDUAL  TECHNICAL  TRAINING.  Continue  evaluation  of  Job  oriented  basic  training  curricula.  21177: 
ADVANCED  COMPUTER-AIDED  INSTRUCTION.  Complete  the  development  of  a  limited  automated  tutoring  system  for  computer-based 
propulsion  engineering  training.  21218:  TACTICAL  DECISION  TRAINING.  Begin  design  of  a  low  cost,  computer-based  instructional 
device  to  be  used  by  Navy  Tactical  Offlcerr  in  developing  and  practicing  their  declslon-maklng  skills.  21382:  FUNCTIONAL 
CONTEXT  TRAINING.  Develop  a  low  cost,  prototype  functional  context  training  program  incorporating  principles  of  personalized 
Instruction.  2 1 388 :  LOW  COST  MICROCOMPUTER  SYSTEM.  Continue  development  of  the  prototype  system  and  begin  evaluation  of  its 
training  potential. 

4.  (U)  FY  1984  Planned  Program:  20826:  ENLISTED  PERSONNEL  INDIVIDUAH2ED  CAREER  SYSTEM.  Complete  installation  of 
instructional  and  job  performance  aids  and  complete  data  collection  for  the  evaluation  phase  of  the  project.  Z0992:  AUTHORING 
INSTRUCTIONAL  MATERIALS  SYSTEM.  Develop  hardware  specifications  and  initiate  development  of  software  specifications  for  an 
automated  system  for  the  preparation  of  instructional  materials.  21176:  INDIVIDUALIZED  TECHNICAL  TRAINING.  Continue  evaluation 
of  job  oriented  basic  training  curricula.  2^1 1 7 7 :  ADVANCED  COMPUTER-AIDED  INSTRUCTION.  Implement  the  advanced  tutorial  system 
for  computer-based  propulsion  engineering  training  and  complete  a  cost-effectiveness  analysis  of  the  remote-site  electronic 
counter-countermeasures  training  system.  21218;  TACTICM.  DECISION  TRAINING*  Put  initial  tactical  material  on  the  system  and 
establish  site  for  development,  21 382;  FUNCTIONAL  CONTEXT  TRAINING.  Develop  functional  context  training  materials  and 


Program  Element:  63720N  Title:  Education  and  Training 

OoD  Hlssion  ^rea:  552  ~  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

Initiate  procurement  of  equipment  for  selected  course*  21388:  LOW  COST  HIOROCOMPUTEK  SYSTEM.  Develop  software  and  lessonware 

fur  test  applications  and  continue  development  of  microcomputer  system  for  new  applications. 

5.  (U)  Program  to  Completion.  This  is  a  continuing  program  composed  of  individual  projects  each  having  a  finite  completion 
date* 

6.  (U)  Milestones;  Not  Applicable. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  63721N  Title:  Environmental  Protection 

DoD  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  ~  Advanced  Technology  Development 
(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 

Project  FY  1981  FY  1982  FY  1983  FY  1984 

No. _  Title  Actual  Estimate  Estimate  Estimate 


TOTAL  FOR  PROGRAM  ELEMENT 

2,913 

6,693 

8,151 

12,614 

Continuing 

Continuing 

S0400 

Ordnance  Reclamation 

0 

1,868 

2,023 

2,117 

Cent inuing 

Continuing 

S040I 

Shipboard  Waste  Management 

990 

1,696 

1,861 

2,982 

Continuing 

Continuing 

S0402 

Oil  Pollution  Abatement 

992 

1,094 

1,447 

1,115 

Continuing 

Continuing 

Y0817 

Pollution  Abatement  Ashore 

931 

2,035 

2,820 

6,400 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  goal  Is  to  develop  processes »  prototype  hardware,  systems  and  operational 
procedures  that  will  extend  the  ability  of  the  U.S»  Navy  to  operate  in  national  and  International  waters,  air  spaces  and  land 
areas  while  complying  with  the  spirit  and  letter  of  current  national  statutes  and  international  agreements  enacted  for  the 
protection  of  the  environment.  The  projects  are  In  direct  support  of  the  Navy  requirement  to  meet  the  environmental  standards 
outlined  by  the  Environmental  Protection  Agency  and  the  provisions  of  Executive  Order  12088  of  October  1978.  The  technology 
developed  will  permit  the  Navy  to  meet  present  and  future  regulations  in  a  cost  effective  manner  without  impairing  military 
readiness  of  its  operational  units* 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Continue  efforts  in  environmental  protection  development  with  specific  emphasis  on:  the 
development  of  an  integrated  shipboard  waste  management  system  capable  of  handling  liquid  and  solid  waste  streams;  the  development 
of  efficient  shipboard  and  shore  based  solid  waste  resource  recovery  and  oil  pollution  abatement  systems;  environmentally  safe 
ordnance  reclamation/disposal  systems;  the  development  of  real'-time  determination  of  heavy  metals  In  the  marine  environment; 
techniques  to  minimize  Impact  of  hazardous  wastes;  and  techniques  to  measure  characteristics  of  air  emissions  from  jet  engine  test 
cells.  The  $1,458  thousand  Increase  between  FY  1982  and  1983  reflects  the  necessity  to  reestablish  effective  programs  for  oil 
pollution  abatment,  hazardous  waste  disposal,  and  ordnance  reclamation  after  congressional  cuts  in  FYs  1980  and  1981.  As  this  is 
a  continuing  program,  the  above  funding  profile  Includes  outyear  escalation  and  encompasses  all  work  or  development  phases  now 
planned  or  anticipated  through  FY  1984  only* 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  in  Thousands)  The  changes  between  the  funding  profile  shown  in  the  FY 
1982  Descriptive  Sunnary  and  that  shown  In  this  Descriptive  Sutmary  are  as  follows:  A  25  decrease  in  FY  1981,  and  a  217  decrease 
in  FY  1982  are  attributable  to  Navy  Budget  reductions  including  inflation  adjustments.  An  increase  of  1,318  in  FY  1983  is  to 
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Total 

Additional  Estimated 

to  Completion  Cost 


t 


Program  Element:  63721N  Title:  Environmental  Protection 

OoO  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

allow  for  the  completion  of  a  new  effort  started  In  FY  1982»  which  Is  the  evaluation  of  vacuum,  forward  Teed,  centrifugal  and  In- 
tank  bilge  oil  water  separators  and  to  complete  evaluation  of  oil  content  monitors  for  fleet  introduction. 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY; 

FY  1980  FY  1981  FY  1982  FY  1983 

Actual  Estimate  Estimate  Estimate 


Project 

No.  Title 


Total 

Add i t ional  Estimated 

to  Completion  Cost 


TOTAL  FOR  PROGRAM  ELEMENT 

3,000 

2,938 

6,910 

6,833 

Continuing 

Continuing 

SOAOO 

Ordnance  Reclamation 

0 

0 

1,943 

2,086 

Cent Inulng 

Continuing 

S040I 

Shipboard  Waste  Management 

1,229 

1,000 

1,765 

1,926 

Continuing 

Continuing 

S0A02 

Oil  Pollution  Abatement 

636 

1,000 

1,139 

0 

0 

13.369 

Y08I7 

Pollution  Abatement  Ashore 

1,135 

938 

2,063 

2,821 

Continuing 

Continuing 

(U)  OTHER  APPROPRIATIONS  FUNDS:  Not  applicable. 
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DoD  Mission  Area:  552  -  Environmental  and  Life^Sciences  (ATP)  Budget  Activity:  2  Advanced  Technology  Development 

(LI)  DETAILED  BACKGROUND  AND  DESCRIPTION;  S0400,  Ordnance  Reclamation  •  will  provide  economically  and  environmentally  acceptable 
recl^maFi^i  and  disposal  techniques.  The  goals  arel  ( f)  reclamation  of  ordnance  materials;  (2)  ecologically  safe  disposal 
procedures  for  those  items  for  which  reclamation  is  not  economic;  (3)  purification  of  waste  water  from  ordnance  operations  and  (4) 
minimization  of  adverse  environmental  effects  of  essential  test  explosions.  This  program  is  formally  coordinated  with  other 
Department  of  Defense  agencies  through  the  Under  Secretary  of  Defense  (Research  and  Engineering)  prepared  Area  Coordinating  Paper 
No.  42.  S0401,  Shipboard  Waste  Management  -  evaluates  alternate  solutions  to  the  total  shipboard  waste  problem.  Addresses  solid 

and  liquid  waste  streams,  and  air  emissions  generated  on  shipboard.  Emphasis  is  placed  on  the  development  of  multifunctional 
system  components  such  as  incinerators  to  burn  sewage  sludge,  wet  garbage,  solid  refuse  and  waste  oil  and  removal,  disposal,  and 
detoxification  processes  for  organotln  antl-fouUng  paint.  Shorter  range  development  items  Include  a  small  ship  compactor,  a  waste 
water  treatment  system,  waste  food  disposers,  low  flow  showers  and  a  classified  document  destructer,  S0402,  Oil  Pollution 
Abatement  -  aimed  at  reducing  the  generation  of  oily  wastes  and  development  of  oil/water  separator  systems  and  effluent  stream 
monitoring  equipment  to  permit  ships  and  small  craft  to  meet  national  and  international  discharge  standards. 
YOB  17,  Pollution  Abatemeut  Ashore  -  Develop  cost  effective  systems/equtpment  for  solid  waste  resource  recovery,  hazardous  waste 
disposal  and  control,  oily  waste  water  treatment  and  reclamation,  jet  engine  test  facilities,  and  heavy  metal  analysis  in  waste 
streams  and  in  the  marine  environment.  Navy  is  now  facing  a  variety  of  state  and  federal  regulations  which  this  program  Is 
designed  to  meet. 

(U)  RELATED  ACTIVITIES;  Close  liaison  is  maintained  with  the  Environmental  Protection  Agency;  Departments  of  Commerce, 
Transportation,  Array,  Air  Force,  Interior;  the  U.S.  Coast  Guard;  Maritime  Administration;  and  National  Interagency  Committee  on 
Oil  and  Hazardous  Materials.  International  cooperation  and  information  exchange  Is  achieved  with  allied  nations  through  direct 
liaison  with  NATO  and  Chief  of  Naval  Material  sponsored  international  symposia. 

WORK  PERFORMED  BY:  In-House :  David  W.  Taylor  Naval  Ship  Res'-arch  and  Development  Center,  Bethesda,  MD;  Naval  Ship 
Engineering  Center,  Philadelphia,  PA;  Naval  Shipyard,  Mare  Island,  CA;  Naval  Weapons  Support  Center,  Crane,  IN;  Naval  Surface 
Weapons  Center,  Silver  Spring,  MD,  and  Dahlgren,  VA;  Civil  Engineering  I.aboratory,  Port  Hueneme,  CA;  Naval  Ocean  Systems  Center, 
San  Diego,  CA.  Contractors ;  Stanford  Research  Inst.,  Menlo  Park,  CA;  Scrlpps  Inst,,  La  Jolla,  CA;  General  Electric  Co.,  King  of 
Prussia,  PA;  Baird,  Bedford,  MA;  Jered  Inc.,  Birmingham,  MI;  Vent-0-Matlc  Incinerator  Corp.,  North  Quincy,  MA;  Fluldyne- 
Engineerlng  Corp.,  Minneapolis,  MN. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments;  SQ400,  Ordnance  Reclamation  -  Completed  pilot  plant  work  and  final  report  on  recovery 

of  phosphoric  acid  from  red  phosphorous  smoke  devices  and  alurofnuri  recovery  from  illuminating  flares.  Confirmed  process  safety 
for  solvolytic  degradation  of  first  generation  TRIDENT  propellant  and  scaled  process  up  to  5  lb  level.  Developed  and  applied 
prediction  program  for  kill  probability  contours  for  fish  over  broad  range  of  conditions,  S0401,  Shipboard  Waste  Management  - 
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Completed  shipboard  validation  of  modified  JERED  System  for  vacuum  collection  and  treatment  of  sevage  on  two  DD-963  Ships,  a  Solid 
Waste  Compactor  for  large  ships  and  a  low  flow  shower  system  for  shipboard  use.  Obtained  Environmental  Protection  Agency 
concurrence  that  organotln  contaminated  abrasive  is  non-hazardous,  completed  bench  soak  for  detoxification  of  organotln  processor 
water.  Completed  evaluation  of  rotary  skin  Incinerator  for  the  detoxification  of  organotln  contaminated  abrasive,  and  completed 
feasibility  demonstration  of  compactor  for  snail  ships.  Received  approval  for  service  use  for  three  different  sized  food  waste 
disposers,  Including  one  disposer  also  approved  for  classified  document  destruction,  Navy  laboratory  full  scale  evaluations  of 

shipboard  mul t i func t tonal  waste  Incinerator  was  completed.  Completed  laboratory  evaluation  of  coratnerclally  available  solids 
separation  and  waste  water  disinfection  system.  Initiated  evaluation  two  additional  units.  S0402,  Oil  Pollution  Abatement 
Received  provisional  approval  for  service  use  for  two  parallel  plate  10  gal lons/nlnute  bilge  oiTTwaTer  separat ors  and  a  50 
gallons/ralnute  centrifugal  oil/water  separator.  Initiated  shipboard  evaluation  of  an  In-tank  parallel  plate  oil  water  separator 
on  board  a  DDC.  Completed  shipboard  evaluation  of  one  oil  content  monitoring  system  for  use  with  oil  water  separators  to  ensure 
compliance  with  environmental  regulations.  Y0817,  Pollution  Abatement  Ashore  -  Evaluated  techniques  for  upgrading  Navy  landfills. 
Developed  life  cycle  costs  of  Navy  oily  waste  management  options.  Completed  acoustical  model  test  of  jet  engine  ground  run-up 
noise  suppression  design  for  test  cells.  Developed  two  full  scale  sedimentation  control  concepts  for  Naval  Ship  berths, 

2.  (U)  FY  1982  Program:  S0400,  Ordnance  Reclamation:  The  $3,780  thousand  increase  over  FY  1981  reflects  the  necessity  to 

establish  effective  programs  for  hazard<rus  waste  disposal  and  ordnance  reclamation  after  funding  reductions  in  FY  1980  and  FY 
1981.  Desl<*n  and  install  pilot  plant  equipment  to  recover  infrared  flare  ingredients.  Design  pilot  plant  equipment  for  colored 
smoke  disposal  and  for  plastic-bonded  explosive  removal  by  hydraulic  jet.  Degrade  several  plastic-bonded  explosives  by 
solvolysis.  Publish  environmental  guidelines  for  underwater  explosion  field  tests.  SP401,  Shipboard  Waste  Management  -  Initiate 
shipboard  Installation  of  multifunctional  incinerator.  Complete  laboratory  evaluation  of  disinfection  system,  solids  separation 

clarifier,  and  small  ship  compactor.  Complete  field  evaluation  to  detoxify  organotln  contaminated  water  and  screw  feeder  for 

rotary  kiln.  S0402,  Oil  Pollution  Abatement  -  Initiate  follow-on  testing  for  one  10  and  one  50  gallon  per  minute  oil  water 
separator.  Initiate  technical  evaluation  of  an  In-tank  parallel  plate  oil  water  separator  on-board  a  DDG,  Initiate  shipboard 
operational  evaluation  of  one  oil  content  monitoring  system  for  use  with  oil  water  separators  to  ensure  compliance  with 
environmental  regulations.  Y0817,  Pollution  Abatement  Ashore  -  Develop  acceptable  methods  for  measuring  emissions  from  Jet 
engine  test  cells.  Initiate  development  of  methods  For  safe  destruction  of  hazardous  materials  in  Navy  incinerators.  Initiate 

developraent  of  specifications  for  solid  waste  resource  recovery  equipment  to  process  and  hum  refuse  derived  fuel  in  Navy  heat 

recovery  incinerators.  Continue  oily  waste  treatment  equifmtent  development, 

3.  fU)  FY  1983  Planned  Program;  S0400,  Ordnance  Reclamation  -  Operate  Infrared  flare  pilot  plant.  Procure/install  pilot  plants 
foi  colored  smoke  disposal  and  for  plastic-bonded  explosives  removal  by  hydraulic  jet.  Begin  solvolysis  of  SUBROC,  ASROC,  NARM 
propellants.  Reconstitute  platlc-bonded  explosive  with  Ingredients  recovered  hy  solvolytlc  process.  Develop  method  to  clear  fish 
from  area  before  underwater  tests.  S0401,  Shipboard  ^ater  Management  -Complete  Ship  Evaluation  and  initiate  Operational 
Evaluation  of  mul t i-func t lonal  waste  incinerator.  Procure  disinfection  system  and  clarifier  for  shipboard  (nsta I lat Ion ,  Initiate 


541 


Program  Element:  6372  IN  Title:  Environmental  Protection 

DoO  Mission  Area:  552  -  Environmental  and  Llfe~Sclences  (ATP)  Budget  Activity:  ?  -  Advanced  Technology  Development 

ship  evaluation  of  small  ship  compactor.  Initiate  design  for  total  ship  Integrated  waste  management  system.  Complete  la  oratory 
evaluation  of  cavltat^ng  water  jet  to  remove  organotln  paint  and  Infra-red  heater  to  detoxify  organotln  paint  on  ship's  hull. 
SnA02,  Oil  Pollution  Abatement  -  Complete  Approval  for  Service  Use  for  one  50  gallon  per  minute  oil  water  separator.  Complete 
shipboard  evaluations  of  one  10  gallon  per  minute  oil  water  separator,  one  In-tank  parallel  plate  oil  water  separator  and  one  oil 
content  monitor.  Initiate  Approval  for  Service  Use  for  one  10  gallon  per  minute  oil  water  separator  and  one  oil  content  monitor. 
Initiate  shipboard  evaluation  for  a  second  oil  control  monitor.  Initiate  shipboard  evalatlon  of  DD  963  fuel/ballast  tank 
modifications  for  prevention  of  oil  pollution  during  refueling.  Y0817,  Pollution  Abatement  Ashore  -  Initiate  tests  for  real-time 
determination  of  heavy  metals  In  Naval  harbors  for  environmental  assessment.  Continue  development  of  package  oily  waste  treatment 
including  treatment  for  heavy  metal.  Continue  development  of  methods  for  destroying  hazardous  wastes  in  Navy  Incinerators. 

4,  (U)  FY  1984  Planned  Progrm:  S0400,  Ordnance  Reclamation  -Complete/document  effort  on  infrared  flare  pilot  plant.  Operate 
pilot  plants  for  colored  smoke  disposal  and  for  plastic-bonded  explosives  removal  of  hydraulic  jet.  Begin  solvolysis  of  TOMAHAVnc 
propellant  and  complete  work  on  ASROC,  NARM  and  SUBROC  propellants.  Develop  explosion  shock  damage  model  for  sea  mamnals  and  non- 
swim  bladder  fish.  $0401,  Shipboard  Waste  Management  -  Complete  Operational  Evaluation  of  multifunctional  waste  Incinerator  and 
Ship  Evaluation  of  small  ship  compactor.  Initiate  ship  evaluation  of  disinfection  system  and  shipboard  clarifier.  Initiate 
shipyard  evaluation  of  cavltating  water  jet  sne  Infrared  heater.  Complete  design  of  total  ship  Integrated  waste  treatment  system. 
$0402,  011  Follutlon  Abatement  -Complete  Approval  for  Service  Use  for  one  10  gallon  per  minute  oil  water  separator,  one  In-tank 
parallel  plate  oil  water  separator  and  one  oU  content  monitor.  Complete  shipboard  evaluation  of  a  second  oil  content  monitor. 
Initiate  small  craft  oil  water  separator  ship  evaluation.  Initiate  ship  evaluation  of  CG-47  fuel  ballast  tank  modification  and 
complete  shipboard  evaluation  of  DO  963  fuel/hallast  tank  modifications.  Y0817,  Pollution  Abatement  Ashore  -  Continue 
demonstration  of  the  Environmental  Protection  Agency  "bubble  concept**  for  air  pollution  control  at  a  Navy  installation.  Complete 
development  of  technology  for  converting  solid  waste  combustibles  to  usable  fuel.  Complete  development  of  modular/deployable  oily 
waste  treatment  unit.  Continue  development  of  methods  for  destroying  hazardous  materials. 

5,  (U)  Program  to  Completion:  S0400,  Ordnance  Reclamation:  Ooc^ent  colored  smoke  disposal  and  plastic-bonded  explosives 
removal  results.  Deslgn/TnsFal I /operate  pilot  plants  to  recover  colored  flare  and  dye  marker  Ingredients  and  for  plastic-bonded 
explosives  solvent  breakdown/ Ingredient  recovery;  document  results.  Analyze  economics  for  plastic-bonded  expl'is'ves  removal, 
ingredient  recovery  by  solvents.  Complete  solvolysis  of  TOMAHAWK  and  other  missile  propellants;  reconstitute  propellant  with 
recovered  ingredients.  Analyze  economics  of  propellant  and  plastic-bonded  explosive  solvolysls.  Provide  Impact  assessment, 
technology,  and  other  environmental  support  needeJ  to  permit  required  explosion  tests.  S0401,  Shipboard  Waste  Management  - 
Incorporate  integrated  waste  system  on  one  combatant  and  tender  and  evaluate  system  components  permitting  Navy  to  meet  all 
federal,  state  and  local  regulations.  Obtain  Approval  for  Service  Use  for  multifunctional  waste  incinerator,  small  ship 
compactor,  and  solids  separation  and  disinfection  system.  $0402,  Oil  Pollution  Abatement  -  Program  to  be  completed  In  FY  84, 
Complete  Approval  for  Service  Use  for  one  oil  content  monitor  and  DD  963  fuel/ballast  tank  modifications.  Complete  Approval  for 
Service  Use  for  ballast  system  oil  content  monitor,  Approval  for  Service  Use  for  compensated  fuel  ballast  tank  modifications  for 
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FF-1040  and  CG-47  class  ships,  Approval  for  Service  Use  for  small  craft  oily  waste  processing  systems,  Approval  for  Service  Use 
for  coalescer  oil  water  separator  systems,  Approval  for  Service  Use  of  bilge  oily  waste  transfer  pumping  system,  and  design 
testing  of  ship/shore  Interf  ice  oily  waste  Interface.  Tills  Is  a  continuing  program.  Y0817,  Pollution  Abatement  Ashore  - 
Continuing  program. 

f.  (U)  Milestones:  Not  applicable. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Eleraeat: 
OoD  Mission  Area: 


63722N 


553  -  Engineering  Technology  (ATD) 


Title:  Naval  Special  Warfare 

Budget  Activity:  2  ~  Advanced  Technology  Development 


(U)  RESOURCES  (PROJECT  LISTING):  (Oollarfl  In  Thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Est imated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

4,969 

5,037 

6,037 

7,289 

Continuing 

Continuing 

S0416 

Swimmer  Weapon  System 

1,036 

1,712 

3,116 

4,264 

Cont Inulng 

Continuing 

S0417 

Swimmer  Support  System 

3,155 

262 

2,126 

2,805 

Continuing 

Continuing 

S1317 

Explosive  Ordnance  Disposal  Support  System 

779 

1,063 

795 

220 

Continuing 

Cont Inulng 

S1684 

Special  Warfare  Combatant  Craft 

- 

2,000 

TBD 

TBD 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  develops  weapon*  reconnaissance,  navigation,  life  support  systems 
for  Navy  SpeclaT  WarTar^  forces  TUnderwater  Demolition  Teams,  Sea-Alr-Land  Teams  and  Special  Boat  Units)  and  Explosive  Ordnance 
Disposal  divers  In  support  of  their  missions  which  include  amphibious  reconnaissance  and  beach  clearance,  ship  attack. 
Interdiction  and  explosive  ordnance  disposal.  It  provides  for  development  of  the  Swimmer  Weapon  System,  a  family  of  specialized 
swimmer  weapons Q 

)  the  Swimmer  Support  System  (swimmer  delivery  vehicles,  f" 

swimmer  communications,  navigation  and  reconnaissance  mission  support  equipment,  exposure  suits, 
underwater  breathing  apparafTTs  and  an  underwater  decompression  computer);  the  Explosive  Ordnance  Disposal  Support  System,  a  family 
of  diver  mission  support  equipment  that  has  low  acoustic  and  magnetic  signatures  which  will  enable  Explosive  Ordnance  Disposal 
divers  to  locate  and  render  safe  underwater  ordnance;  and  a  special  warfare  combatant  craft  which  will  support  a  wide  variety  of 
Naval  Special  Warfare  missions  and  will  replace  the  65  foot  patrol  boat  MK  III. 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Prolect  S0416,  Swimmer  Weapons  System  -  complete  evaluation  of  the(_ 

I  a Qd  the  SwlrameT  Distress  Signal.  Resume  development  of  the  ( _ 

Project  S04I7,  Swimmer  Support  System  -  Complete  fabrication  of 
Swimmer  Delivery  Vehicle  Dry  Deck  Shelter,  Install  and  evaluate  on  host  (  );  complete  evaluation  of  tlie  Ut^erwater 

Decompression  Computer  and  Swimmer  Delivery  Vehicle^  _  and  Initiate  development  of  an  Improved  ( 

I 

Project  S13I7,  Explosive  Ordnance  Disposal  Underwater  Support  System  -  Develop  and  evaluate  low-miagnet Ic  signature  decompression 
comuter  and  commence  design  of  diver  sanctuary.  Project  S1684,  Special  Warfare  Combatant  Craft  -  Continue  design  analysis  and 
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CTrift  development  ;ind  evaluation  project  -rfhlch  waa  Initiated  In  FY  1982.  As  this  Is  a  continuing  program,  the  above  funding 
profile  Includes  outyear  escalation  and  encompasses  all  work  or  development  phases  now  planned  or  anticipated  through  FY  1984 
only. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  in  Thousands)  The  changes  between  the  funding  profile  shown  in  Che  FY 
1982  Descriptive  SaTuaary  and  this  Descriptive  Summary  are  Project  S0416,  Swimmer  Weapon  System  -  Funding  decreases  of  8  In  FY  1981 
and  38  in  FY  1982  are  due  to  adjustments  In  Inflation  indices  and  the  decrease  of  1,125  in  FY  1983  Is  due  to  a  decision  to  defer 
development  tasks  in  this  project  In  ^rder  to  fund  higher  priority  programs.  Project  S0417,  Swlnmer  Support  System  -  Funding 
Increased  by  1,485  in  FY  1981  to  replace  1,000  which  had  been  reprogrammed  from  this  project  in  FY  1980  and  add  485  to  fund  cost 
growth  In  the  Swimmer  Delivery  Vehicle  Submarine  Deck  Shelter  contract.  Project  S1317,  Explosive  Ordnance  Disposal  Support  System 
-  Funding  decreased  by  307  In  FY  1981  to  help  fund  a  shortfall  in  Project  S0417,  Swimmer  Support  System.  Decreases  of  14  in  FY 
1982  and  23  in  FY  1983  are  due  to  adjustments  in  Inflation  indices.  (4)  Project  S1684,  Special  Warfare  Combatant  Craft  -  Funding 
increased  by  2,000  In  FY  1982  as  the  result  of  congressional  addition  for  Special  Warfare  (Combatant  Craft  development. 

(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY: 


Total 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  RLEMENT 

5,930 

3,799 

3,092 

7,250 

Continuing 

Continuing 

S0416 

Swimmer  Weapon  System 

1,854 

1,043 

1,750 

4,241 

Continuing 

Continuing 

S0417 

Swimmer  Support  System 

4,076 

1,570 

265 

2,191 

Continuing 

Continuing 

sni7 

Explosive  Ordnance  Disposal  Support  System 

0 

1,086 

1,077 

318 

Continuing 

Continuing 
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(U)  OTHER  APPROPRIATIONS  FUNDS: 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

■Jo. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

SQ416 

Swimmer  Weapon  System 

OPN 

2,426 

1,534 

2,678 

2,815 

Continuing 

Continuing 

O&MN 

427 

461 

530 

551 

Continuing 

Continuing 

S0417 

Swimmer  Support  System 

OPN 

3,955 

6,923 

8,642 

8,642 

Continuing 

Continuing 

O&MN 

835 

1,347 

929 

929 

Continuing 

Continuing 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

sni7 

Explosive  Ordnance  Olsposal  Support  System 

OPN 

2,911 

3,116 

2.050 

2,050 

Continuing 

Continuing 

O&MN 

0 

0 

0 

0 

- 

- 
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Proii»r^m  Kleaienf. :  6*^722N  Title:  Naval  Special  Warfare 

DoD  Mlsfiloa  \rca:  553  -  Engineering  Technology  (ATP)  Budget  Activity:  2  Advanced  Technology  Development 

(U)  OETATLEO  BACKGROUND  AND  DESCRIPTION:  This  program  element  provides  support  to:  (I)  Naval  Special  Uhrfare  i/lth  appropriate 

weapons,  ordnance  equipment  and  underwater  delivery,  life  support  and  reconnaissance  systems  to  conduct  special  warfare  opera¬ 
tions;  (2)  Explosive  Ordnance  disposal  divers  with  low  influence  signature  diving  equipment  essential  to  safely  operate  against 
underwater  mines  and  weapons  systems.  Project  S0416  -  Swimmer  Weapon  System:  This  project  provides  unique  weapons  and  ordnance 

equipment  required  by  Underwater  Oenolttlon  and  Bea-Alr-Land  teams  to  conduct  hydrographic  reconnalssance/beach  clearance,  under¬ 
water  attack,  and  direct  action  commando  missions.  Thirty  ordnance  Items  were  developed  since  1967  in  response  to  Specific 
Operational  Requirement  S38-01.  A  Navy  Decision  Coordinating  Paper  S0416-SW  Rev  I  approved  28  October  1980  contains  twenty-one 
new  ordnance  items.  Swimmer  weapons  equipment  functions  underwater  to  a  depth  of|  and  is  transportable  by  swimmer 

delivery  vehicle.  Major  hardwaru  Includes  thep 


as  well  as  Improved  versions  of  previously 
developed  weapons  and  firing  devl'os.  Project  S0A17  -  Swimmer  Support  System:  This  project  provides  Underwater  Oemollcton  Team 

and  Sea-Alr-Land  Team  combat  swimmers  with  diving,  diving  support,  reconnaissance  and  underwater  delivery  systems  for  use  in  the 
conduct  of  Naval  Special  Warfare  operations.  Major  Items  Include:  (1)  MK  8  and  ‘IK  9  Swimmer  Delivery  Vehicles 

f.  These 

vehicles  are  used  to  transport  combat  swimmers  and  their  equipment  and  weapons.  Swimmer  delivery  vehicle  missions  [ 

.  (2)  Swimmer  Delivery  Vehicle  Dry  Deck  Shelter  -( 


(3)  Mission  Support  Package  - 

will  provide  advancements  In  navigation,  communication  and  reconnaissance  equipment  that  will  substantially  Improve  the  capability 
of  combat  swimmers  to  perform  their  missions,  Uso  Included  are  improved  exposure  suits,  a  diver,  decompression  computer  and  a 
pure  oxygen  breathing  apparatus.  Project  SI3l7-Exploslve  Ordnance  Disposal  Underwater  Support  System:  This  project  provides 
explosive  ordnance  disposal  divers  with  specialized  diving  equipment  required  for  them  to  operate  safely  underwater  to  depths  of 
300  feet  while  locating,  rendering  safe  and/or  disposing  of  explosive  ordnance  which  could  be  activated  by  fluctuations  In 
magnetic,  acoustic  or  seismic  signatures.  Major  components  of  this  system  Include:  (1)  MK  16  (low  influence  signature)  Under¬ 
water  Breathing  Apparatus  -  Provides  life  support  for  swimming  divers  to  300  feet  of  sea  water.  (2)  Gas  transfer  and  storage 
system  -  supplies  mixed  breathing  gas  to  support  MK  16  Underwater  Breathing  Apparatus.  (3)  Ancillary  equipment  package  -  consists 
of  low  Influence  signature  underwater  support  equipment  for  the  explosive  ordnance  disposal  diver.  (4)  Low  Influence  Signature 
Diver  Sanctuary  -  provides  self-contained  enclosure  for  safe  transfer  of  explosive  ordnance  disposal  diver  to  vicinity  of  ordnance 
site  and  return  to  surface  at  depths  from  300  feet  of  sea  water.  (5)  Remote  Vehicle  -  provides  explosive  ordnance  disposal 
reconnaissance  and  recovery  capahllltv  to  depths  300-2000  feet  of  sea  water.  (6)  Explosive  Ordnance  Disposal  Support  Craft  - 
provides  platform  and  support  for  four  man  explosive  ordnance  disposal  team  to  conduct  diving  operations. 
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Prov»ri'U  Pli^nient:  <S3722N  Title:  Naval  Special  Warfare 

OoO  Mls'^lon  \re.i:  533  -  ^^n^ineertng  Techaology  (ATP)  Bud<;et  Activity:  2  -  Advanced  Technology  Development 

CO  RKLATRO  ACTtVITIKS:  Exploratory  develop^nent  In  swimmer  weapons  under  Program  Element  A2734N  Project  SF34-373,  Work  Unit  625; 
'^ro.^ram  Element  63‘55AN,  Joint  Explosive  Ordnance  Olsposal:  advanced  development  fu^.lng  systems  developed  under  Program  Element 
fi3601N,  Mine  Oevelopraent  Project  E0267,  Mine  Improvements,  and  mine  countermeastires  systems  developed  under  Program  Elements 
63502N,  Surf  ice  Mine  Countermeasures  and  63260,  \lfborne  Mine  Countermeasures  are  providing  technology  base  necessary  for 
levelopment  of  swimmer  weapons,  support  systems  and  Explosive  Ordnance  Olsposal  mission  svipport  equipment* 

(U)  WORK  PERFORMED  BY:  In-House:  Naval  Coastal  Systems  Center,  Panama  Citv,  PL  (Project  S0417  lead  laboratory);  Naval  Surface 
Weapons  Center,  White  Oak,  MT)  (Project  S0416  lead  laboratory);  Naval  Weapons  Center,  CJhlna  Lake,  CA;  Naval  Weapons  Support  Center, 
Crane,  IN;  Naval  Surface  Weapons  Center,  Oahlgren,  V\;  Naval  Oceans  Systems  Center,  San  Olego,  CA;  Naval  Sea  Systems  Command, 
Washington,  OC;  Explosive  Ordnance  Olsposal  ''“ac It*' ty ,  Indian  Head,  MD  (Project  S1317  lead  laboratory).  Contractors:  General 
Oynamlcs,  Electric  Boat  Division,  Croton,  CT;  Blomarlne  Systems;  Raytheon;  Ameteck-Straza,  San  Olego,  CA;  EDO  Western,  Salt  l^ke 
City,  «rr. 


(U)  PROGRAM  ACCOMPLlSH^^^NTS  AND  FUTURE  PROGRAMS: 

1.  (Vi)  FY  1981  and  Prior  Accomplishments:  Project  S04I6,  Swlaraer  Weapons  System:  Thirty-two  ordnance  Items  developed  Including 
in( 

_  Achieved  service  approval  for  MK  5  Limpet  Assembly  and  the  MK  138 
Firing  Device  Blasting  Adapter.  Completed  Standoff  Weapon  Assembly  engineering  fl*'ld  testing  with  MK  9  Swimmer  Delivery  Vehicle. 
Began  Petroleum  Demolition  Charge  development.  Project  S0417,  Swimmer  Support  System:  Completed  development ,  technical  and 

operational  evaluation  of:  MK  8  and  MK  9  Swimmer  Delivery  Vehicles,  MK  15  Underwater  Breathing  Apparatus,  AN/PQS-2  Hand-Held 
Sonar,  and  a  family  of  acoustic  transponders ,  beacons  and  associated  marker  buoys.  Commenced  production  and  fleet  deliveries  of 
these  Items.  Continued  development  of  underwater  communications,  underwater  decompression  computer  and  e^cposure  suits.  Completed 
advanced  development  and  testing  of  swimmer  delivery  vehicles,  reconnaissance  sonar  and  inertial  platform.  Awarded  contract  for 
full  scale  development  of  Swimmer  Delivery  Vehicle  Dry  Deck  Shelter  to  General  Dynamics  in  FY  1979,  Completed  detailed  design  of 
shelter  and  host  submarine  modification  and  began  shelter  fabrication.  Commenced  comparative  testing  of  3  foreign  and  2  U.S.  pure 
oxygen  breathing  apparatus  equipment  sets.  Project  S1317,  Explosive  Ordnance  Disposal  Underwater  Support  System:  Conducted 

development  of  the  MK  16  l/iw  Influence  Underwater  Breathing  Apparatus.  Conducted  technical  and  operational  evaluation. 


1.  (U)  FY  1982  Program;  Project  SOAlb,  Swimmer  Weapon  System: 

Project  S0417,  Swimmer  Support  System:  Procure  full  face  mask; 

Underwater  Decompression  Computer  -  Conduct  technical  and  start  operational  evaluation;  Dry  Deck  Shelter  -/ 

Pure  Oxygen  Breathing  Apparatus  -  Complete  operational  evaluation*  ’tecelve  approval  for  service  use.  Project  S1317,  Explosive 
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Program  Element:  63722N  Titles  ^val  Special  Warfare 

DoT)  Mission  \rea:  553  -  Engineering  Technology  (ATO)  Budget  Activity:  2  -  Advanced  Technology  Development 

Ordnance  Disposal  Underwater  Support  System;  Commence  development  of  non-magnetlc  Underwater  Decompression  Comptiter,  gas  storage 
and  transfer  system  and  continue  decompression  schedule  development  for  MK  16  Underwater  Breathing  Apparatus.  Project  SL684, 
Special  Warfare  Combatant  Craft:  Conduct  concept  design  for  combatant  craft  which  will  be  capable  of  a  variety  of  special  warfare 
missions  Including  employment  of  short  range  missile  systems.  Start  development  of  prototype  craft. 

3.  (U>  FY  1983  Planned  Program:  Project  S0416,  Swimmer  Weapon  System 

_ j  resume  technical  evaluations  anu  conduct  operational  evaluations.  Resume  petroleum  demolition  charge^ 


;  Refurbish  R&D  model 

as  required.  Initiate  production/^  J  Underwater  Decompression  Computer,  complete  operational  evaluation;  exposure 
suit,  complete  operational  evaluation;  Swimmer  Delivery  Vehicle  Mission  Support  Pacltage,  complete  technical  evaluation.  Procure 
Pure  Oxygen  Breathing  Apparatus.  Project  S1317,  Explosive  Ordnance  Disposal  Support  System  -  Begin  procurement  and  production  of 
MK  16  Underwater  Breathing  Apparatus  and  gas  transfer  and  storage  system;  develop  and  evaluate  prototype  non-magnetlc  Underwater 
Decompression  Computer;  commence  design  phase  Low  Influence  Signature  Diver  Sanctuary.  Continue  decompression  schedule  develop¬ 
ment;  commence  concept  development  phase  of  Explosive  Ordnance  Disposal  Remote  Vehicle.  Project  SI684,  Special  Warfare  Com¬ 
batant  Craft  -  ConCtnue  development  of  prototype  craft  which  was  started  in  FY  1983. 


4*  (11)  FY  1984  Planned  Program:  Project  $0416,  Swimmer  Weapon  System  -{ 


J  conduct  operational  evaluation, 


petroleum  charge,  conduct  technical  evaluation;! 

Project  S0417,  Swimmer  Support  System  -  Deliver^  iDry  Deck  Shelter  to  fleet.  Production  of  Underwater  Decompression 
Computer,  commence  development  of  pure  oxygen  breathing  apparatus.  Project  Si3l7-SW,  Explosive  Ordnance  Disposal  System  - 
Commence  design  phase  of  Explosive  Ordnance  Disposal  Remote  Vehicle.  Develop  Low  Influence  Signature  Diver  Sanctuary,  commence 
production  of  non-magnetlc  Underwater  Decompression  Computer.  Project  S1684,  Special  Warfare  combatant  Craft  -  To  be  determined. 


_5.  (U)  Program  to  Completion:  Project  S0416,  Swimmer  Weapon  System  -  complete  development  and  evaluation  of  Petroleum  Charge, 

Project  S04 17,  Swimmer  Support  System  -  contract  for  production  of  two 
Swimmer  Delivery  Vehicle  Mission  Support  Package  systems  In  FY  1983.  Program  complet Ion  of  Mission  Support  Package  Is  planned  for 
FY  1985  w^th  delivery  of  all  production  units  to  fleet.  Initiate  the  contract  for  production^  Dry  Deck  Shelter  In  FY  1983 
followedi.  shelters  *n  FY  1986.  Follow-on  shelter  construction  Is  projected  to  be  completed  20  months  from  contract  award. 
Project  S1317,  Explosive  Ordnance  Disposal  Support  System  -  complete  procurement  of  MK  16  Underwater  Breathing  Apparatus  and  gas 
transfer  and  storage  system  requirements.  Evaluate  prototype  Low  Influence  Signature  Diver  Sanctuary  and  proceed  with 
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Proaram  ElBuent:  'i3722N  litle:  Naval  Special  Warfare 

Ooo’Mlsslon  drea:  553  -  EnglneerlnR  Technology  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

procurenent/productlon.  Develop,  evaluate,  aod  procure  Explosive  Ordnance  Disposal  Remote  Vehicle.  Deliver  fleet  requirements 
non-magnetlc  Underwater  Decompression  Computer.  Project  S1684,  Special  Warfare  Combatant  Craft  -  To  be  determined. 


A.  (U)  Milestones:  Not  applicable. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element: 
DoD  Mission  Area: 


63727N 

552  -  Environmental  and  Life  Sciences  (ATP) 


Title:  Navy  Technical  Information  Presentation  System 


Budget  Activity: 


Advanced  Technology  Development 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  in  Thousands) 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

i ,  316 

1,^53 

*1 ,433 

3,605 

11,179 

Win32 

Navy  Technical  Information  Presentation  System 

1,414 

1,316 

UA53 

1,433 

3,605 

10,781 

21393 

Microfilm  Technology  for  Personnel  Records 

398 

0 

0 

0 

0 

398 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Navy  Technical  Information  Presentation  System  when  developed  and  Implemented, 
will  be  3  Navy-wide  system  for  the  acquisition  generation,  distribution,  and  control  of  Technical  Information  for  use  in  weapon 
system  operation,  maintenance,  training,  and  logistics  support*  Advancing  technology  of  weapon  systems  requires  expensive 
technical  Information  support  for  operation  and  maintenance.  Control,  maintenance,  and  dissemination  of  this  large  volume  of 
Information  require  advanced  means  to  reduce  the  high  level  of  current  support  costs.  More  useable  forms  of  technical  Information 
have  the  potential  for  major  reductions  in  parts  replaced  in  maintenance,  maintenance  time,  and  training  time. 


(U)  BASIS  FOR  FY  1933  RDT&E  REQUEST;  The  requested  funding  will  provide  for  the  completion  of  a  test  of  the  Navy  Technical 
Information  Presentstlon  System,  which  will  be  used  to  acquire  and  control  Technical  Information  for  one  Naval  Air  Systems  Command 
type  hardware  system  and  two  Naval  Seas  Systems  Command  hardware  systems.  The  test  will  be  completed  in  FY  1983.  The. above 
funding  profile  Includes  outyear  escalation  and  encompasses  all  work  or  development  phases  now  pl^»nned  or  anticipated. 


(U)  COMPARISON  WITH  FY  1982  PROGRAM  ELEMENT  DESCRIPTIVE  SUMMARY:  (Dollars  in  Thousands).  The  changes  T>etween  the  funding  profile 
shown  In  the  FY  1982  Descriptive  Summary  and  this  Descriptive  Summary  are  as  follows:  increase  in  ''/1032  of  986  In  FY  1983  due  to 
change  In  scope  of  tests  and  3,663  in  FY  198A  and  heyond  due  to  Increase  In  the  scope  of  the  program  In  accordance  with  the 
approved  Navy  Decision  Coordinating  Paper.  Minor  changes  in  FY  1981  and  1982  result  from  adjustments  during  budget  development. 
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Program  Element:  63727N 

OoD  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATP) 


(U)  FUSDING  AS  REFLECTEO  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY: 


Projecc 

No. 

Title 

FY  1980 
Actual 

V1032 

W1 

W1452 

TOTAL  FOR  PROGRAM  ELEMENT 

Navy  Technical  Infonnation  Presentation  System 
Micro  Technology  for  Personnel  Records 

Record  Image  'lounter  Oevelopment 

1,548 

1,348 

0 

200 

Title:  Navy  TecKntcal  Infonnation  Presentation  System 
Budget  Activity:  2  -  Advanced  Technology  Development 


FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

EsCloated 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

1,825 

1,333 

467 

1,375 

6,977 

1,425 

1,333 

467 

1,375 

6,777 

400 

0 

0 

0 

0 

0 

0 

0 

0 

200 

(U)  Other  Appropriation  Funds:  Mot  Applicable* 


552 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  The  purpose  of  this  effort  is  to  design  and  test  an  Improved  system  for  acquiring, 
generating,  replicating,  distributing,  and  controlling  technical  information  to  be  used  by  those  who  operate  and  maintain  Navy 
weapon  systems.  Present  problems  Include:  (1)  Increasing  complexity  and  volume  of  such  documentation  (currently  in  the  form  of 
technical  manuals);  (2)  Decreasing  reading  capability  of  Navy  recruits;  (3)  Delays  In  'tvldlng  initial  documentation,  and  In 
updating  to  reflect  configuration  changes;  (4)  Duplication  of  technical  documentation  between  training  and  logistic  communities; 
(5)  Escalating  costs  of  developing,  distributing,  and  storing  technical  documentation*  The  Navy  Technical  Information 
Presentation  System  (WL032)  will  exploit  various  technologies  such  as  computerized  authoring,  computer  graphics,  advanced  data 
base  design,  videodisc,  holography,  digital  storage,  satellite  communications,  and  human  factors  engineering.  Navy  Technical 
Information  Presentation  System  will  develop  ways  of  providing  technical  Information  for  all  users  from  the  same  data  base. 
W1393,  MICftOPlLH  TECHNOLOGY  FOR  PERSONNEL  RECORDS:  Manual  control  in  updating  and  maintaining  microfilm  personnel  records  creates 
unacceptably  high  error  rates  and  Incurs  unnecessarily  high  personnel  costs*  To  reduce  these  Impacts,  intelligent  microfilm 
hardware  must  be  developed  which  virtually  eliminates  human  decision  making  In  selected  update  and  retrieval  processes* 

(U)  RELATED  ACTIVITIES:  Continuous  Information  exchange  la  being  carried  on  with  the  Army,  Air  Force,  other  Navy  activities, 
private  Industry,  and  educational  Institutions,  In  addition  to  utilizing  technologies  developed  in  applicable  exploratory 
development  program  elements* 

(U)  WORK  PERFORMED  BY:  In-House:  The  Navy  Technical  Information  Presentation  System^Lead  Laboratory  is  the  David  W*  Taylor  Naval 
Ship  Research  and  Development  Center,  Bethesda,  MD.,  A  participating  naval  activity  is  the  Training  Analysis  and  Evaluation  Group, 
Orlando,  FL«  Contractors:  The  prime  contractor  for  the  Navy  Technical  Information  Presentation  System  design  is  Hughes  Aircraft 
Company,  Aerospace  Division,  Los  Angeles,  CA«  Biotechnology,  Inc*,  Falls  Church,  VA*»  is  providing  human  factors  support* 
Grumman  Aircraft  Company,  Bethpage,  NY,  and  Clifton  Precision  Products,  Drexel  Hill,  PA  will  prepare  Technical  Information  for  the 
overall  system  tests. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1*  (U)  General:  Phase  I  of  Navy  Technical  Information  Presentation  System  development,  completed  under  Program  Elements  62757N 
and  62763N,  resulted  In  a  Preliminary  System  Concept,  which  is  a  Navy-wide  system  consisting  of  an  Integrated  set  of  procedures 
and  advanced  technologies  for  acquisition,  publication,  distribution,  use,  update  and  control  of  operating,  maintenance,  training 
and  logistic  technical  Infomatlon*  Phase  II  of  the  program,  completed  in  FY  1981,  resulted  in  the  detailed  system  design*  Phase 
III,  the  system  test.  Is  scheduled  for  completion  in  FY  1983*  Phase  IV,  the  prototype  operation.  Is  scheduled  for  FY  1984  and  FY 
1985*  Phase  IV,  the  development  of  full  system  capability,  is  scheduled  for  completion  in  FY  1988* 

2*  (U)  Fiscal  Year  1981  and  Prior  Accompllahments:  Completed  Phase  XX,  l.e.  critical  element  testing  and  detailed  system  design* 
Identified,  classified,  and  analysed  technical  Information  problems.  Established  Navy  Technical  Information  Presentation  System 
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ProKram  Element:  53727N  Title:  Navy  Technical  Information  Presentation  System 
DoD  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  2-Advanced  Technology  Development 

element  design  objectives.  Identified  Navy  Technical  Information  Presentation  System  boundaries  and  interfaces.  Completed  design 
drawings  for  all  Navy  Technical  Information  Presentation  System  subsystems.  Identified  and  prlorltlred  Navy  Technical  Information 
Presentation  System  elements.  Completed  detailed  design  of  system  elements.  Completed  critical  element  testing.  Completed  plans 
for  testing  and  Implementation  of  the  system.  Prime  contractor  Is  Hughes  Aircraft  Company;  cost  type  contract. 

3.  (U)  Fiscal  Year  1982  Program:  Initiate  Phase  III  test  of  Navy  Technical  Information  Presentation  System  on  one  Naval  Air 
Systems  Command  and  two  Naval  Sea  Systems  Command  hardware  systems.  Technical  Information  for  each  liardware  system  will  be 
defined  and  generated  using  the  entire  data-stream  process  of  Navy  Technical  Information  Presentation  System.  Contracts  planned 
with  Grumann  Aircraft  Company  and  Clifton  Precision  Products;  cost  type  contracts. 

4.  (u)  Fiscal  Tear  1983  Planned  Program:  Complete  user  test  with  target  user  population.  Evaluation  of  test  results  will  be 
performed.  Recommendations  on  the  prototype  operation  of  the  System  will  be  provided  to  the  Chief  of  Naval  Operations. 

5.  (U)  Fiscal  Year  1984  Planned  Program:  Initiate  Phase  IV,  the  prototype  operation  of  the  Navy  Technical  Information 
Presentation  System. 

6.  (U)  Program  to  Completion:  Complete  prototype  operation  of  the  System.  Make  design  changes  as  required.  Develop  full  system 
capability.  The  final  output  of  this  development  will  consist  of:  A  complete  description  of  the  system  design,  Instructions  and 
standards  providing  a  detailed  description  of  all  required  policies  and  procedures  for  operating  the  system,  modular 
specifications  for  use  by  equipment  buyers  In  making  a  detailed  selection  of  the  technical  Information  needed  to  support  their 
equipment;  transition  documentation  to  the  Chief  of  Naval  Material  for  all  changes  required;  l.e.,  a  detailed  statement  of 
proposed  changes  Involved  in  Implementation  and  at  the  same  time  permitting  continuing  effectiveness  of  the  current  system  during 
the  phase-out  period;  a  proposed  Navy  organization  for  handling  technical  Information;  the  required  data  base  and  control 
Information  system;  a  proposed  automated  production  system;  and  proposed  electronic  delivery  devices.  Research  and  development 
support  will  be  provided  during  the  Implementation  of  the  system. 


7.  (U)  Milestones;  Mot  Applicable 


FY  1983  RDT&E  OESCRIPTIVE  SUMMARY 


Pro^rafn  Elernent:  6372^^1 

DoH  Mission  Area:  Ent^lneerln^  Technology  (ATP) 


Title:  Manufacturing  Technology 

Budget  Activity:  2  -  Advanced  Technology  Development 


(II)  RESOURCES  (PROJECT  LISTING):  (OolU’-s  In  Thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

.Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

4,754 

3,557 

3,339 

12,085 

Continuing 

Cont inulng 

zi05n 

Manufacturing  Technology 

4,754 

3,557 

3,339 

12,085 

Continuing 

Continuing 

(U)  BRIEF  OESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  Is  conducted  In  conjunction  with  the  procurement-funded 
Manufacturing  Technology  Program,  PE  78011  and  relevant  Exploratory  and  Advanced  development  activities.  Together  they  comprise  a 
concerted  effort  to  reduce  the  acquisition  and  support  costs  of  weapon  systems  by  developing  and  applying  advanced  methods  of 
manufacturing  for  current  and  future  Navy  Systems*  The  goal  of  Manufacturl  .g  Technology  Is  reduced  manufacturing  costs  and 
Improved  productivity.  Specifically  this  element  provides  for  the  exploration  of  manufacturing  alternatives  and  concepts  prior  to 
the  establishment  of  firm  fabrication  procedures  and  techniques  for  fully  operational  production  equipment.  New  developments  are 
pursued  when  they  are  genectcally  applicable  to  a  variety  of  weapon  systems  and  when  they  appear  to  be  cost-effective.  This 
effort  includes  feasibility  demonstrations  of  innovative  concepts  of  equipment  alternatives,  orocess  variables,  and  operating 
characteristics.  Particular  attention  Is  paid  to  the  demonstration  of  cost  effective  manufacturing  feasibility  and  to  design  data 
In  order  to  assure  the  timely  transfer  of  technology  to  the  production  line. 


(U)  BASIS  FOR  FY  1983  RDT&E  REQIJEST:  Funds  requested  in  FY  1983  will  be  used  to:  establish  technical  feasibility  of  innovative 
shipbuilding  techniques;  feasibility  of  application  of  existing  robotics  technology  to  shipbuilding  and  manufacturing  processes; 
develoo  usable  manufacturing  techniques  and  procedures  for  ship  and  aircraft  apollcatlons  utilizing  advn  .ced  materials  such  as 
metal  matrix  and  carbon-carbon;  develop  low  cost  manufacturing  and  control  techniques  for  high  volume  weapons  production,  .As  this 
Is  a  continuing  program,  the  above  funding  Includes  outyear  escalation  and  encompasses  all  work  or  development  phases  now  planned 
or  anticipated  through  FY  1984  only. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thousands)  The  changes  between  the  funding  protlle  shown  In  the  FY 
1982  Descriptive  Summary  and  that  shown  in  this  Descriptive  Summary  are  as  follows:  a  decrease  of  248  In  FY  1981;  a  decease  of 
232  In  FY  1982;  and  a  decrease  of  550  In  FY  1983,  all  of  which  were  the  result  of  adjustments  made  for  escalation  and  economy. 


(U)  FUNDING  AS  REFLECTED  IN  FY  1982  DESCRIPTIVE  SUMMARY;  (Dollars  In  Thousands) 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estlisate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

5,000 

3,889 

3,889 

Continuing 

Continuing 

21050 

Manufacturing  Technology 

0 

5,000 

3,889 

3,889 

Continuing 

Continuing 

(U)  OTHER  APPROPRIATION  FUNDS: 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

OPN 

5,534 

23,820 

33,830 

45,984 

Continuing 

Continuing 

O&MN 

1,806 

2,466 

2,976 

3,823 

Continuing 

Continuing 
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^roRram  Element:  6372ftN  Title:  >tenufacturln8  Technology 

DoD  Hls«5lon  Area:  SS3  -  Engineering  Technology  (ATP)  Budget  Activity:  2*  Advanced  Technology  Development 

(U)  OETAILEO  BACKGROIINH  ANB  DESCRIPTION:  Manufacturing  productivity  la  a  national  concern,  and  the  need  for  Improveaent  la  clear 
from  the  fact  that  the  rate  of  productivity  growth  In  the  U,S.  ranka  Llth  among  the  H  «reatern  Induatrlalized  natlona  and  la  among 
the  lowest  In  the  world.  The  Comptroller  General  has  recommended  that  “The  United  States  needs  to  make  manufacturing  productivity 
a  national  priority  to  remain  Internationally  competitive  and  to  maintain  strong  Industries*'.  Improving  manufacturing 
productivity  In  the  defense  Industrial  base  can  he  expected  to  reduce  costs  and  lead  times,  and  improve  quality  and  Industrial 
preparedness. 

(U)  The  Manufacturing  Technology  Research  and  Development  program  is  an  outgrowth  of  the  procurement-funded  Manufacturing 
Technology  program.  This  separation  was  made  pursuant  to  the  recommendation  of  the  House  and  Senate  Appropriations  Committees 
during  their  review  of  the  Navy's  1978  budget  request.  Prior  to  FY  1979  there  were  no  separately  requested  funds  for 
Manufacturing  Research  and  Development .  Program  plans  are  formulated  by  assessment  of  status  of  on-^olng  relevant  Exploration  and 
Advanced  Developments,  anticipated  procurement  requirements,  and  associated  manufacturing  requirements.  Projects  are  selected  on 
the  haste  of  return-on-'lnvestment,  breadth  of  application,  time  phasing,  and  application  priority.  Projects  are  structured  as 
"seed  money"  to  encourage  the  Investment  of  private  capital.  No  work  Is  done  In  areas  where  sufficient  economic  incentive  exists 
In  the  private  sector. 

(U)  RELATED  ACTIVITIES:  The  procurement-funded  portion  of  the  Manufacturing  Technology  program  (Program  Element  78011N)  provides 
for  the  fabrication,  installation  and  demonstration  of  fully  operational,  general  purpose,  production  equipment,  processes  and 
tooling  on  a  f Irst-of-a-klnd  basis.  Procurement-funded  Manufacturing  Technology  projects  are  contingent  upon  demonstrated 
feasibility  and  completed  Research  and  Development.  In  some  instances,  procurement-funded  Manufacturing  Technology  projects  will 
be  a  logical  follow-on  to  Manufacturing  Technology  Research  and  Development  projects  and  these  in  turn  could  be  a  logical  follow- 
on  to  Exploratory  and  Advanced  Development. 

fU)  WORK  PERFORMED  BY:  In-House :  Naval  Ocean  Systems  Center,  San  Diego,  CA;  David  W.  Taylor  Naval  Ship  Research  and  Development 
Center,  BeChesda,  MD;  Naval  Research  Laboratory,  Washington,  D.C.,  Naval  Surface  Weapons  Center,  Silver  Spring,  HD;  Naval  Weapons 
Support  Center,  Crane,  IN;  and  Naval  Weapons  Center,  China  Lake,  CA.  Contractors:  Bath  Iron  Works,  Bath,  ME;  Todd  Pacific 
Shipyards,  San  Pedro,  CA;  SRI  International,  Palo  Alto,  CA;  Hughes  Research  Labs,  Malibu,  CA;  WesCinghouse,  Baltimore,  MD;  Parian 
Associates,  Beverly,  MA;  Avco  -  Everett  Metalworking  Research  Labs,  Everett,  MA. ,  and  others. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Benefits  from  the  FY  1979  program  Include  demonstration  of  economically  feasible 
methods  of  manufacture  and  installation  of  military  qualified  fiber  optic  components,  computer  aided  design  and  manufacture  of 
shlpboarj  piping  systems,  and  robotic  welding,  blasting,  grinding  and  cutting  shipbuilding  applications.  RDTAE  portion  of  FY  1980 
was  not  funded.  FY  1981  program  addressed  feasibility  of  processes  related  to  ship  construction  and  advanced  materials  not  yet 
completed. 


2.  (II)  FY  1<>82  Prosram:  The  Hsn  funding  In  FY  82  util  he  used  to  support  'lanufacturtng  Technology  projects  for  %rtilch 
nianufactiirlng  or  processing  feasibility  has  not  been  sufficiently  demonstrated  Co  warrant  the  expenditure  of  procurement  funding. 
Ireas  of  Investment  will  Include  materials  manufacturing  and  fabrication  techniques,  and  application  of  computer  aided 
deslgn/corapiiter  aided  manufacturing  and  robotics  to  shipbuilding. 

1.  01)  FV  1883  Planned  Program:  Selected  projects  begun  In  FY  1982  will  be  continued  In  FY  1983  to  remove  technical  limitations 
and  extend  range  of  application  of  computer  aided  design/computer  aided  manufacturing  and  Industrial  robots  to  shipbuilding.  In 
particular,  vision  for  arc  welding,  mobility  for  large  structural  welding,  and  programming  from  a  Computer  Mded  Design  Data  Base 
require  development.  Feasibility  of  process  Integration  techniques  will  he  demonstrated  In  ship  construction.  Material  projects 
started  In  FY  1981  and  FY  1982  will  he  continued  to  provide  cost  effective  production  demonstrations  for  ship  and  aerospace 
systems.  Techniques  Identified  for  volume  production  of  weapons  will  be  Implemented  In  a  prototype  mode.  Identify  existing 
robotics  technology  base  for  shipbuilding  and  manufacturing  processes. 

4.  (U)  FY  1984  Planned  Program;  Continue  work  on  robotics  applications.  Implement  computer  aided  design/computer  aided 
mamifacturrng  processes  on  pilot  basis  In  shipyard.  Demonstrate  advanced  materials  production  techniques  and  procedures  for 
various  aerospace,  ship  and  missile  development  systems.  Continue  development  of  strategic  material  replacements.  Develop 
specific  advanced  shipbuilding  technology  base  projects  Identified  In  FY  1983. 

3.  (U)  Program  to  Completion;  Continuing  Program, 
fi.  (U)  Milestones;  Not  applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMAfOf 


Proqran  Element:  63732M  Title:  Marine  Corps  Advanced  Manpovmr/Training  System 

DoD  Mission  Area:  552-Environaental  and  Life  Sciences  (ATP)  Budget  Area:  2  -  Advanced  Technology  Development 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  in  Thousands) 


Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No* 

TiUe 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion  Cost 

TOTAL  FOR  PROGRAM  ELEf«NT 

1,292 

1,489 

1,509 

2,095 

Continuing 

Continuing 

C0073 

Human  Resources  Management  and  Forecasting 

887 

1,181 

1,126 

1,773 

Continuing 

Continuing 

COO  7  4 

Training  Devices  and  Simulators 

305 

139 

235 

124 

Continuing 

Continuing 

coe67 

Marine  Corps  Training  Resources  Management 
and  Analysis 

100 

169 

148 

198 

Continuing 

Continuing 

(U)  BRIEF  DE  SCRIPT  ION  OF  ELPiEtfP  AND  MISSION  NEED:  This  Progrmn  Bleaent  provides  RDT&B  fxmds  for  the  advanced  development  of 
systems  and  equipment  to  improve  the  nanpover  and  training  readiness  of  the  Fleet  Marine  Forces* 


(U)  BASIS  FOR  FY  1983  RDT6E  RBPUEST;  Human  Resources  Management  and  Forecasting:  Methodologies  will  k>e  developed  to  improve 
iaanpo%ier  planning  and  control*  Training  Devices  and  Simulators:  Advanced  development  of  anti*tanK  weapons  systems  modules  for 
the  Universal  Infantry  Weapons  Trainer  will  contirue*  Narine  Corps  Training  Resources  Development  and  Analysis:  The 

development  of  methodologies  to  effectively  implement  the  DOD  directed  instruction  systems  development  process  in  Narine  Corps 

instructional  and  unit  training  environments*  As  this  is  a  contiming  program,  the  above  folding  includes  outyear  escalation 
and  encompasses  all  work  or  development  phases  now  planned  or  anticipated  through  FY  1964  only* 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  flUMMARY :  (DolUrs  in  Thousands)  The  changes  between  the  f\siding  profile  shown  In  the 

FY  1982  Descriptive  Summary  and  that  shown  in  this  Descriptive  Summary  are  as  follows:  The  increase  in  Training  Devices  and 
Simulators  is  a  result  of  necessary  additional  advanced  development  of  230  in  FY  1981  required  prior  to  the  fabrication  of  an 
engineering  prototype  (**’235)  in  FY  1983*  The  decreases  in  Marine  Corps  Training  Resources  Managensnt  and  Analysis  in  FY  1982  of 
2  and  FY  1983  of  7  are  the  result  of  refinement  of  cost  estimates  including  escalation  adjustments*  The  decreases  in  Humsn 
Resources  Management  and  Forecasting  of  15  in  FY  1982  and  63  In  FY  1983  and  the  increase  of  199  in  FY  1981  are  the  result  of 
program  restructuring  and  refinoeent  of  cost  estimates  Including  escalation  adjustments* 
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Program  Element;  63732M 

DoD  Mission  Area:  552-EnvironnBntal  and  Life  Sciences  (ATP) 


Title:  Marine  Corps  Ad^nced  Marpower/Trainlnq  Systa 
Budget  Area:  2  -  Advanced  TeAnologv  Development 


(U)  FUNDING  AS  REFLECTED  IN  THE  py  1982  DESCRIPTIVE  aiMMARg: 


Total 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Coau>letion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

433 

863 

1,507 

1,344 

Continuing 

Continuing 

C0073 

Human  Resources  Management  and  Forecasting 

273 

688 

1,196 

1,189 

Contiruing 

Contiruing 

C0074 

Training  Devices  and  Simulators 

S8 

75 

140 

- 

Continuing 

Contiruing 

C0867 

Marine  Corps  Training  Resources  Management 
and  Analysis 

102 

100 

171 

155 

Contiiuing 

Contiruing 

(U)  OTHER 

APPROPRIATION  FUNDS: 

Total 

Total 

FJf  1981 

FV  1982 

FY  1983 

FY  1984 

Additional 

Bst imated 

Actual 

Estimate 

Estimate 

Estimate 

to  COBiDletion 

Coet 

fWC 

Training  Devices  and  Simulators: 

Manual  Wargames 

- 

- 

479 

101 

6,610 

7,100 

Quantity 

(299) 

(40) 
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program  Element:  63732m  Title:  Marine  Corpe  Advanced  Manpower/Treinlng  Svstmi 

OoD  Hieelon  Area:  552-EnvironmBntal  and  l<ife  Sciences  (ATP)  Budget  Area:  2  -  Adnenced  Tedwoloqy  Development 

(U)  DETAIIZD  BAOCGROUMD  AHD  DBSCRIPTIOM:  Human  Resourcea  Management  and  Forecasting;  This  is  a  continuing  program  to 
investigate  methods  and  techniques  necessary  for  manpower  planning  and  control;  Training  Devices  and  Simulators:  Ihis  is  a 
continuing  project  for  the  development  of  training  devices  and  simulators  shich  were  not  or  cannot  be  developed  in  conjunction 
with  a  major  end  item;  Training  Resources  Management  and  Analysis:  This  is  a  continuing  {roject  to  invest  l9ite  and  develop  the 
methodologies  and  te^niquea  to  Improve  the  efficiency  of  the  training  establishment  and  effectiveness  of  the  training  provided. 

(U)  RELATED  ACTIVITIES:  U.  S.  Army;  Simulated  Tank  AntlTank  Ginnery  ^stem^  Multiple  Integrated  Laser  Engagement  System 
(NIl£S)«  Individual  Remote  Target  Systma*  Armor  Remote  Target  System  (ARETS),  Army  Instructional  Management  Syatma.  U>  S.  Havy; 
Electronic  Warfare  Simulation  developments^  SMOKEY  SAM«  Versital  Training  Systems* 

(U)  WORK  PERFORMED  BY;  In-House:  Naval  Training  Equipment  Center*  Orlando*  FL;  Navy  Personnel  Research  and  Development  Center* 
San  Diego*  CA«  Contractors:  Potomac  General  Research  Group*  Md*ean*  VA. 

(U)  PROGRAM  ACOOMPLIStMEWTS  AND  FUTURE  PROQtAMS  i 

1.  (U)  FY  1961  AND  Prior  Accgaplishaents;  Human  Resources  Management  Develcpment  of  the  Officer  Staffing  Goal  Model  and  Tour 

optimisation  for  Uniform  Readiness  11  computer  based  modsls  has  been  completed*  Models  will  assist  personnel  mangers  in 
optimising  the  assignment  functions*  Develcpment  of  ccmputerised  adaptive  acceslon  testing  and  analysis  of  technological 
methods  to  facilitate  the  Precise  Personnel  Assignment  System  integration  in  the  overall  ssnpower  nsnagemsnt  has  been 
initiated*  The  develcpment  of  the  Automated  Recruit  Management  System  to  autosiate  the  full  spectrum  of  enlisted  and  officer 
personnel  procurement  has  been  initiated*  Training  Devices  and  Simulstors:  Testing  of  the  advanced  development  model  for  the 
N16  Rifle  of  the  Universal  Infantry  Weapons  Trainer  was  completed*  Advanced  Anti-Tank  Weapons  System  Module  for  the  Universal 
Infantry  weapons  Trainer  continued.  Training  Resources  Development  and  Analysis;  The  requirements  analysis  for  a  Marine  Corps 
wide  computer-based  instructional  system  has  been  Initiated. 
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2.  (U)  FY  1982  Program:  Human  Resources  Management  and  Forecasting:  The  development  of  the  Precise  Personnel  Assignment 
System,  Autonmted  Recruit  Mangement  System,  and  Cosputerized  Adaptive  Testing  will  continue.  Training  Devices  and  Simulators: 
Prototype  for  ccnpar^  wargaiae  will  be  fielded  and  advanced  development  of  the  battalion  and  Marine  Aaphibious  Force  wargame  will 
continue.  Advanced  development  of  the  Anti-Tank  Weapons  Modules  for  Universal  Infantry  weapons  Trainer  will  continue.  Training 
Resources  Development  and  Analysis:  Development  of  economic  feasibilities  for  alternative  concepts  and  methods  for  the 
employment  of  automated  training  technology  within  the  Marine  Corps  training  systems. 

3.  (U)  FY  1983  Planned  Program:  Human  Resources  Management  and  Forecasting:  The  development  of  the  Automated  Recruit 
Management  System  and  the  leadership  program  will  be  continued.  Continue  development  of  manpower  methodologies  in  support  of 
Precise  Personnel  Assignment  Systmn.  Contirue  development  of  CaBg>uterized  Adaptive  Testing.  Training  Devices  and  Simulators: 
Engineering  development  toodel  of  the  Universal  Infantry  Weapons  Training  System  will  be  fielded  for  testing  and  advanced 
development  of  other  Infantry  Weapon  System  modiles  for  the  Universal  Infantry  Weapons  Training  Systoi  will  continue.  Narine 
Corps  Training  Resources  Development  Analyeis:  The  development  of  methodologies  to  effectively  implement  the  DOD  directed 
Instructional  Systois  Development  Process  in  Marine  Corps  institutional  and  unit  training  enviroments  will  contifue. 

4.  (U)  FY  1934  Planned  Program:  Human  Resources  Management  and  Forecasting:  Development  of  the  Automated  Recruit  Mangement 
Systan  marpower  methodologies  in  support  of  the  Precise  Personnel  Assignment  Systen  and  Computerized  Adaptive  Testing  will 
continue.  Training  Devices  and  Simulators:  Advanced  development  of  Infantry  Weapons  Systen  modules  for  the  Universal  Infantry 
Weapons  Center  will  contirue.  Training  Resources  and  Analysis:  FY  1983  efforts  will  be  contirued. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicable. 
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FY  1983  RHT&E  DESCRIPTIVE  SUMMARY 


Pro^ra.Tj  *;lemenc:  fe3733N 

DoD  Mission  Area:  552  -  Environmental  and  Life  Sciences  (ATP) 


Title:  Training  Devices  Technology 

Budget  Activity:  2  ~  Advanced  Technology  Development 


(U)  RESOURCES  (PROJECT  LISTING);  (Dollars  tn  Thousands) 


Project  FY  I9dl 

Mo,  Title  Actual 

TOTAL  FOR  PROGRAM  ELEMENT  5,975 

yil98  Conventional  Take-off  and  l^anding  Visual  Technology 

Research  Simulator  404 

wn99  Vertical  Take-off  and  Landing  Visual  Technology 

Research  Simulator  2,687 

W120f)  Visual  Technology  Research  Simulator  Utilization  1,293 

Wl?0l  Intermediate  Hands-On  Maintenance  Simulators  289 

wno?  Integrated  Tialntenance  Training  System  333 

W1203  Individual  Adaptive  Training  System  141 

W1204  Microcomputer  Architecture  for  Trainer  Systems  197 

M1205  Simulation  for  Selecting  Aviation  Trainees  237 

Wl2n6  Automation  of  Part  Task  Trainers  322 

W1207  Simulation/Training  Requirements  for  Automatic 

Test  Equipment  72 

W1208  Computer  Generated  Imagery  for  Simulation  0 

WI209  Dynamic  Scene  Visual  Display  0 

wn90  Multi-Spectral  Image  Simulation  0 

W1391  Helmet  Mounted  Display  0 

W1663  Part  Task  Training  for  Missile  Envelope  Recognition  0 


FY  1982 

FY  1983 

FY  1984 

■Additional 

Total 

Estimated 

Estimate 

Esclndte 

Estimate 

to  Completion 

Cost 

7,950 

7,399 

8,055 

Continuing 

Cont Inutng 

0 

0 

0 

0 

1,034 

618 

0 

0 

0 

5,296 

2,623 

2,786 

3,191 

Continuing 

Continuing 

0 

0 

0 

0 

610 

510 

603 

0 

0 

1,641 

561 

0 

0 

0 

941 

325 

299 

961 

0 

1,782 

0 

0 

0 

0 

237 

1,084 

0 

0 

0 

1,406 

0 

0 

0 

0 

72 

0 

0 

244 

2,883 

4,128 

0 

597 

1,315 

3,627 

5,539 

124 

438 

783 

592 

1,937 

2,105 

2,676 

1,363 

4,337 

10,481 

0 

0 

198 

2,776 

2,974 

(U)  BRIEF  DESCRIPTION  OF  ELEMEfTT  AND  MISSION  NEED;  Meets  requirements  of  the  Chief  of  Naval  Operations  for  technology 
applicable  to  cost  effective  simulators  for  flight,  weapon  system  operation,  maintenance,  and  other  required  training. 
Demonstrates  techniques  to  Improve  training  effectiveness  and  reduce  the  life  cycle  cost  of  trainers. 


BASIS  FOR  THE  FY  1983  ROT&E  REQUEST; 


W1200,  Visual  Technology  Research  Simulator  Utilization:  Continue  development  of  Conventional  Takeoff  and  Landing  (CTOL)  training 
device  technologies  appropriate  for  air  to  ground  weapons  delivery  and  low-level  terrain  following  and  Initiate  air— to— atr  tasks; 
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continue  Vertical  Takeoff  and  Landing  (VTOL)  efforts  for  at-sea  operations  and  Initiate  terrain  and  field  operations;  initiate 
testing  for  lower  cost  head-  and  eye-directed  helmet-nnounted  displays.  W1202,  Integrated  Maintenance  Training  System:  Develop  an 
innovative  information  delivery  system  which  will  employ  the  benefits  of  modern  microprocessor  technology  in  order  to  provide 
easy-to-follow  step-by-step  procedures  for  maintenance  technicians*  An  engineering  model  will  be  developed  as  an  automated  job 
performance  aid  called  PEAM  (Personal  Electronic  Aid  for  Maintenance)  in  response  to  the  recmamendatlons  of  the  Defense  Science 
Board. 

W1204,  Microcomputer  Architecture  for  Trainer  Systems:  Continue  development  of  a  model  for  a  standardized  microcomputer  system 
architecture  for  future  simulators/trainers. 

W1209,  Dynamic  Scene  Visual  Display:  Commence  efforts  to  develop  Improved  dynamic  scenes  in  visual  simulation  displays.  The 
dynamic  change  of  objects  In  scenes  generated  by  Computer  Image  Generation  (CIG)  would  be  applicable  to  seascape  slmutaclon,  cloud 
shapes  and  upper  cldud  layer  scenes,  special  effects  such  as  bomb,  rocket,  artillery  shell  bursts,  and  damage  depiction  in  weapons 
effects  simulation. 

W1390,  Multi-Spectral  Image  Simulation:  Continue  efforts  to  develop  a  model  simulation  system  pertaining  to  Multi-Spectral  Image 
Sensors.  Procure  components  for  the  Feasibility  Model* 

U139L,  Helmet  Mounted  Display:  Continue  development  of  an  experimental  Pilot  Helmet  Mounted  Visual  Display  System.  Review 
critical  design  features. 

The  Program  was  restructured  to  attempt  to  provide  minimum  acceptable  solutions  that  meet  the  highest  priorities  in  Fleet  training 
needs.  Accordingly,  project  W1207  was  terminated  in  FY  1981;  projects  W1199  and  W1206  were  terminated  in  PY  1982.  InlCitatlon  of 
projects  W1208  and  W1209  was  delayed. 

As  this  is  a  continuing  program  with  projects  having  specific  beginning  and  ending  dates,  the  above  funding  includes  outyear 
escalation  and  encompasses  all  work  or  development  phases  now  planned  or  anticipated  for  each  individual  project  except  Project 
W1200  which  Includes  all  work  or  development  phases  through  FY  1984  only. 

(U)  COMPARISOH  WITH  FY  1982  DESCRIPTIVE  SUMMARY;  (Dollars  In  Thousands)  The  changes  between  the  funding  profile  shown  in  the 
FY  1982 ^^scri'ptive  Siwmiary  and  this  Oes'crTpt^lVe  Summary  are  as  follows:  a  decrease  in  FY  1981  of  275  as  a  result  of  project 
resconstructuring;  decreases  of  302  In  FY  1982  as  a  result  of  Navy  Budget  reductions.  Adjustments  in  funding  for  specific 
projects  are  as  follows:  FY  1981,  W1199  -37,  W1203  -195,  U1205  +117  increase  to  complete  projection  In  FY  1981,  W1200  +5,  W1207 
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-165;  FY  1982*  Vi200  -1»  W1204  -300,  W139I  -1,  The  FY  1983  Funding  To  Be  t)etenelned  In  the  FY  1982  Descriptive  Suonury  Is  now 
estimated  to  be  funded  at  the  7,399  levels  Efforts  under  Projects  W1198  and  W1199  will  continue  under  Project  W1200  by  the  close 
of  FY  82*  The  overall  thrust  for  Project  Wi202  has  changed  following  completion  of  initial  objectives*  Project  W1201  completed* 
F4ffort  on  Project  V1205  in  support  of  the  Dynamic  Naval  Aviator  Selection  Test  and  Evaluation  System  Program  was  completed  and 
will  continue  at  the  Naval  Aerospace  Medical  Research  Laboratory*  Project  W1207  was  terminated  in  FY  1981*  In  addition,  projects 
W1208  and  W1209  have  been  rescheduled  to  start  respectively  In  FY  1984  and  FY  1983* 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY;  (Amended): 


Total 

Project 

FT  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

— 

TOTAL  FOR  PROGRAM  ELEMENT 

4,748 

6,250 

8,252 

TBD 

TBD 

TBD 

W1198 

Conventional  Take-off  and  Landing  Visual  Technology 

Research  Simulator 

630 

404 

0 

TBD 

TBD 

TBD 

W1199 

Vertical  Take-off  and  Landing  Visual  Technology 
Research  Simulator 

1,991 

2,724 

618 

TBD 

TBD 

TBD 

W1200 

visual  Technology  Research  Simulator  Utilization 

1,372 

1,288 

2,624 

TBD 

TBD 

TBD 

W1201 

Intermediate  Hands-On  Maintenance  Simulator 

321 

289 

0 

TBD 

TBD 

TBD 

W1202 

Integrated  flalntenance  Training  System 

195 

333 

510 

TBD 

TBD 

TBD 

W1203 

Individual  Adaptive  Training  System 

239 

336 

561 

TBD 

TBD 

TBD 

W120A 

Microcomputer  Architecture  for  Trainer  Systems 

0 

197 

625 

TBD 

TBD 

TBD 

W1205 

Simulation  for  Selecting  Aviation  Trainees 

0 

120 

0 

TBD 

TBD 

TBD 

W1206 

Automation  of  Part  Task  Trainers 

0 

322 

1,084 

TBD 

TBD 

TBD 

HI  207 

Simulation/Training  Requirements  for  Automatic 
Test  Equipment 

0 

237 

0 

TBD 

TBD 

TBD 

HI  208 

Computer  Generated  imagery  for  Simulation 

0 

0 

0 

TBD 

TBD 

TBD 

HI  209 

Osmamlc  Scene  Visual  Display 

0 

0 

0 

TBD 

TBD 

TBO 

wn89 

Vertical  Take-off  and  landing  Visual  Technology 
Research  Simulator  Laser  Display 

0 

0 

0 

TBD 

TBD 

TBD 

W1390 

Multi-Spectral  Image  Simulation 

0 

0 

124 

TBD 

TBD 

TBO 

wn9i 

Helmet  Mounted  Display 

0 

0 

2,106 

TBD 

TBD 

TBD 

(U)  OTHER  APPROPRUTIOWS  FUNDS;  N/A 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  There  is  an  urgent  need  to  provide  advances  in  the  engineering  and  training 
technology  required  for  expansion  of  the  use  of  simulators/training  devices  in  all  phases  of  Naval  weapon  system  training.  This 
need  results  from:  (1)  decreased  availability  of  advanced  systems  for  training,  (2)  high  procurement  and  operational  costs  of 
weapon  systems  now  used  as  trainers,  (3)  high  development  and  sialntenance  costs  for  a  large  inventory  of  dedicated  trainers,  (4) 
reduced  opportunity  for  training  in  the  operational  environment,  and  (5)  the  high  training-related  accident  rate.  This 
development  advances  the  technology  for  Improvements  In  design  and  capability  of  training  systems.  Through  more  precise 
definition  of  training  requirements,  training  and  engineering  design  methodologies  are  correlated  to  develop  training  devices  and 
systems  which  are  cost  effective.  Such  training  devices  and  systems  will  also  provide  for  higher  levels  of  trainee  skill  transfer 
to  the  operational  environment. 

(U)  RELATED  ACTIVITIES:  A2757N:  Subproject  W57-526,  Training  Devices  and  Simulation;  b2727A,  Non-systems  Training  Devices 
Technology;  63227F,  Advanced  Simulation  Technology  and  62205F,  Training  and  Simulation  Technology;  Marine  Corps  Elements  63732M 
and  S4657M;  b4703N,  Training  Devices  Prototype  Development;  647i4N,  Air  Warfare  Training  Devices;  S4715N,  Surface  Warfare  Training 
ievlces;  64716N,  Submarine  Warfare  Training  Devices.  The  successes  achieved  from  advanced  development  experimental  applications 
could  lead  to  prototype  implementation. 

(U)  WORK  PERFORMED  BY:  In-House:  Naval  Training  Equipment  Center,  Orlando,  FL;  Contractors;  Singer,  Link  Division, 
Binghamton,  NY;  General  Electric  Corp.,  Syracuse,  NY;  Canyon  Research  Group,  Inc.,  Westlake  Village,  CA;  Hgital  Equipment 
Corp.,  Orlando,  FL;  University  of  Central  Florida,  Orlando,  FL;  Seville  Research  Corporation,  Pensacola,  FL;  Vreuls  Research 
Corporation,  Thousand  Oaks,  CA;  Computer  Sciences  Corporation,  Orlando,  FL;  and  Appllmation  Inc.,  Orlando,  FL. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments;  The  basis  for  Program  Element  63733N,  Training  Devices  Technology,  was  Project 
W0S43,  TRAINING  DEVICES  TECHNOLOGY,  which  commenced  In  1974  and  addressed  subprojects  In  visual  simulation,  maintenance  training 
and  Instructional  features.  In  FY  1980,  the  subprojects  of  Project  W0543  were  restructured  Into  Individual  projects  under  P.E. 
f>3733N.  Projects  were  initiated  to  develop  the  Conventional  and  Vertical  takeoff  and  landing  visual  research  simulator  components 
and  to  Investigate  hardware  performance  towards  Improving  the  technology  in  flight  simulator  visual  systems.  Maintenance  training 
projects  were  initiated  to  dev'*’’  •>  and  demonstrate  experimental  avionics  maintenance  training  systems  for  intermediate  level 
technicians  and  to  develop  anu  test  a  state  of  the  art  maintenance  training  program  designed  to  support  multi-rate  and  team 
training.  A  conceptual  system  ior  improved  tactical  team  training  was  also  initiated  using  recent  developments  in  voice 
technology,  performance  measurement  and  adaptive  training.  Efforts  in  FY  81  under  the  restructured  projects  Included:  Project 
W1 198,  CONVENTIONAL  TAKEOFF  AND  LANDING  VISUAL  TECHNOLOGY  RESEARCH  SIMULATOR;  the  Visual  Technology  Research  Simulator  (VTRS) 
computer  image  generator  (CIG)  system  with  full  color  and  distortion  correction  capability  is  Integrated  with  the  Conventional 
Take'off  and  Landing  (CTOL)  simulator.  Weapons  sovind  input  Is  complete.  Development  of  terrain  tasks  along  with  human  factors  and 
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engineering  evaluations  are  complete.  Project  Wlt99,  VERTICAL  TAKEOFF  AND  LANDING  VISUAL  TECHNOLOGY  RESEARCH  SIHUUTOR; 
specif Ication  for  the  display  dome  for  large  down  angle-f Icld-of-vlew  has  been  completed,  and  work  on  the  acquisition  package  Is 
proceeding.  Procurement  package  for  Computer  Image  Generation  (CIG)  modifications  to  meet  Vertical  Takeoff  and  Landing  (VTOL) 
requirements  has  been  released.  G-cuing  system  In-house  Investigation  efforts  are  continuing.  The  VTDL  demonstration  mockup  is 
useable  for  VTOL  vls>ial  technology.  The  ant l-submartne  warfare  VTOL/LAMPS  MKIIt  Cockpit  Subsystem  was  received  and  accepted  from 
SINGER/LINK.  Project  W12Q0,  VISUAL  TECHNOLOGY  RESEARCH  SIMULATOR  UTILIZATION;  experiments  to  date  have  suggested  that  relatively 
Inexpensive  low  complexity,  but  high  quality  night  carrier  landing  simulator  visual  systems  may  be  sufficiently  effective  to 
support  all  Navy  carrier  landing  simulator  training  including  Undergraduate  Pilot  Training  (VTXTS).  Naval  Air  Test  Center  (NATO 
test  pilots  utilised  the  Visual  Technology  Research  Simulator  (VTRS)  to  condtict  tests  and  practice  flights  on  the  simulated 
version  of  the  Augmented  Visual  Carrier  Aircraft  Recovery  System  (AVCARS).  Two  studies  and  one  carrier  landing  experiment  In 
support  of  VTXTS  have  been  initiated.  The  CTOL  air-to-ground  Weapons  Delivery  System  (WDS)  was  completed  as  a  baseline 
operational  system.  Project  W1201,  INTERMEDIATE  HANOS-ON  MAINTENANCE  SI'IULATORS;  the  experiment  model  simulator  for  the 
electronic  subsystem,  the  A7E  HUD  Test  Set,  has  been  completed.  The  electro-mechanical  subsystem,  the  MA3  vGenerator/CSD  Test 
Stand,  has  been  completed.  Front-end  analysis  is  underway  for  the  mechanical  subsystem,  the  CH-4b  Automatic  Flight  Control 
System,  Project  W12Q2,  INTEGRATED  MAINTENANCE  TRAINING  SYSTEM,  completed  definitions  of  Instructional  features,  Incorporation 
of  instructional  Innovations  and  development  of  a  matrix  of  these  instructional  features  for  the  Woodward  Electric  Governor 
simulator  training  svstem.  Project  VI 203,  INDIVIDUAL  ADAPTIVE  TRAINING  SYSTEM,  developed  functional  specifications  for  a 
generic  team  skills  trainer.  Project  W1204,  MICROCOMP'JTER  ARCHITECTURE  FOR  TRAINER  SYSTEMS,  was  initiated  to  standardize  trainer 
computer  system  components,  languages  and  software  modules  in  order  to  significantly  reduce  total  life  cycle  costs  In  the  Navy 
Inventory,  An  Initial  operating  system  was  written  for  the  Programmable  Aiding  and  Learning  Machine  (PALM).  Feasibility  of 
concept  and  techniques  Is  being  established  via  an  ongoing  Exploratory  Development  project.  Project  W1205,  SIMULATOR  FOR 
SELECTING  AVIATION  TRAINEES,  provided  performance  measurement  technology  for  the  Dynamic  Naval  Aviation  Selection  Test  and 
Evaluation  System  (DYNASTES)  effort.  Project  W1206,  AUTOMATION  OF  PART  TASK  TRAINING,  was  Initiated  to  develop  part  task 
trainers  to  provide  low  cost,  effective  training.  Front-end  analysis  to  determine  development  areas  has  commenced.  Project 
VI 207,  SI>n/LATOR/TRAINING  REQUIREMENTS  FOR  AUTOMATIC  TEST  EQUIPMENT,  has  developed  a  conceptual  training  plan  which  could  be 
applied  to  families  of  Automatic  Test  Equipment  (ATE)  In  support  of  weapon  systems  for  operator  and  malntainer  training. 

2.  (U)  FY  19B2  r  ogram:  Project  Vlt99,  VERTICAL  TAKEOFF  AND  LANDING  VISUAL  TECHNOLOGY  RESEARCH  SIMULATOR,  Computer  Image 
Generation  (CIG)  Is  in  operation  with  an  FFG-7  data  base.  Tl\e  visual  system  radius  dome  is  »mder  contract  for  delivery  July  1982. 
Agreement  has  been  reached  for  an  18-month  contract  to  upgrade  the  CIG  scene  content  capability  required  for  helicopter  confined- 
area  maneuvering.  »*roject  W1 200,  VISUAL  TECHNOLOGY  RESEARCH  SIMULATOR  UTILIZATION,  continues  research  tn  progress  which  includes 
Lnvestlgat ions  of  the  effectiveness  of  several  simulator  variables  for  carrier  landing  training,  CTOL  alr-to-ground  weapons 
delivery,  and,  low-level  terrain  following.  Project  W1202,  INTEGRATED  MAINTENANCE  TRAINING  SYSTEM,  will  define  the  design 
criteria,  Identify  and  evaluate  hardware  and  software  alternatives  for  a  Personal  Electronic  Aid  for  Maintenance  (PEAM).  Design 
techniques  will  Include  Interactive  technology,  videographics  and  synthetic  voice.  Project  W1204,  MICROCOMPUTER  ARCHITECTURE 
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TrlMVFlR  SYf?T*CMS,  vri 1 1  co«npl<?te  fabrication  and  feasibility  testing  of  Programmable  Aiding  and  Learning  Machine 
‘lordware/sof tv^are .  Interface  with  the  Navy  Personnel  Research  and  Development  Center  (NPRDC)  on  selection  and  evaluation  of 
I'andidate  application  areas.  Project  '41 206 ,  AUTOMATION  OF  PART  TASK  TRAINING,  will  determine  artificial  intelligence 
reqalrements  needed  to  extract  diagnostic  Infornatlon  for  performance  measurement  applicable  to  a  ground-controlled,  alr-lntercept 
trainer.  Proiect  41 390,  MULTl-SPRCTRAL  IMAGE  SIMULATION,  Is  Initiated  to  study  advanced  miilcl-speccral  target  acquisition/weapon 
delivery  suites  such  as  Forward  Looking  Infra  Red  (FLIR),.  Radar,  Laser  and  Visual  sensors,  In  order  to  determine  the  training 
requirements  and  possible  areas  of  simulation.  Initial  effort  will  center  on  the  development  of  display  characteristics  such  that 
proper  correlation  between  sensors  can  be  detected.  A  detailed  design  for  a  feasibility  model  Is  projected.  Project  W1391 , 
HELMET  MOUNTED  DISPLAY  RKSEARGH  TOOL,  Is  Initiated  Co  develop  a  head/eye  coupled  display  system  which  will  concentrate  on  full 
fidelity  In  a  very  narrow  field  In  the  direction  the  trainee  is  looking.  Contract  award  towards  the  design  of  the  system  Is 
scheduled  for  February  1982. 

3.  (U)  FY  1983  Planned  Program:  Project  W1200,  VISUAL  TF.CHNOLOGY  RESF.ARCH  SIMULATOR  UTILIZATION,  will  Include  CTOL  alr-to- 
alr  tasks  as  well  as  VTOL  sea  and  terrain  t a'sVs'  and  Initiate  testing  for  head  and  eye  directed  displays.  Project  W12Q2, 
INTEGiLirF-D  MAINTENANCE  TRAINING  SYSTEM,  will  develop  the  Personal  Electronic  Aid  for  Maintenance  (PEAK)  software,  compiler, 
authoring  svstem  with  the  use  of  hlgher-order-languages ,  and  data  base,  prior  to  packaging  the  Personal  Electronic  Aid  for 
Maintenance  (PEAM)  as  a  portable  device  for  field  test  and  eval.tatlon.  *>roJect  W1204,  MICROCOMPUTER  ARCHITECTURE  FOR  TRAINER 
SYSTEMS,  will  Integrate  the  demonstration  system  with  an  existing  in-house  research  facility,  Visual  Technology  Research  Simulator 
(VTRS),  using  an  operational  flight  trainer  simulation  math  model.  Ind,lvldual  modules  will  be  programmed  and  debugged.  Project 
W1 390,  multi-spectral  i;iA0E  SIMULATION,  will  procure  components  for  an  Advanced  Development  Feasibility  Model  and  initiate 
assembly  of  the  model.  The  model  will  he  used  to  develop  technology  alternatives  Investigated  through  an  ongoing  Exploratory 
Develop-nent  Research  Project.  Project  W1391,  HELMET  MOUNTED  DISPLAY  RESEARCH  TOOL,  will  continue  with  a  Critical  Design  Review 
of  the  pilot  helmet-mounted  display  (PWnT  System.  Integration  of  the  display  system  with  the  Visual  Technology  Research 
Sir*njbuor  (VTRS)  will  be  initiated  to  evaluate  the  concept  and  the  training  potential.  Project  WI209,  DYNAMIC  SCENE  VISUAL 
DISPLAY,  initiates  the  development  of  a  visual  display  system  which  will  present  a  dynamic  change  of  objects  in  scenes  generated 
by  Comptiter  Imagery  Generation  (GIG),  Present  Exploratory  Development  technology  in  CIG  will  be  applied  to  the  study  contract  for 
the  system  development. 

4.  (H)  FY  1984  Planned  Program:  Project  41200,  VISUAL  TECHNOLOGY  RESEARCH  SIMULATOR  UTILIZATION,  will  continue  with  CTOL 
alr-to-alr  tasks  and  VTOL  sea  and  terrain  tasks,  and  address  problems  Inherent  to  helicopter  training.  Project  W1204, 
MICROCOMPUTER  ARCHITECTURE  FOR  TRAINER  SYSTB1S,  will  continue  with  tests  and  evaluations  of  the  demonstration  system.  Project 
41390,  MULTI-SPECTRAL  IMAGE  SIMULATION,  will  complete  the  construction  of  the  Feasibility  Model,  Project  41391,  HELMET  MOUNTED 
DISPLAY  RESEARCH  TOOL,  will  install  and  Integrate  the  display  system  with  the  Visual  Technology  Research  Simulator.  Project 
41209,  DYNAMIC  SCENE  VISUAL  DISPLAY,  will  identify  hardware  and  software  requirements  for  mathematical  models.  Project  W1208, 
COMPUTER-GENERATED  IMAGERY  FOR  SIMUI.ATION,  will  he  Initiated  to  extend  the  hardware  capability  of  the  existing  Visual  Technology 


568 


Research  SltnuLator  la  order  to  provide  niore  scene  detail  and  texture  In  Che  picture.  Project  V16b3,  P4RT  TASK  TRAISING  FOR 
MISSILE  ENVELOPE  RECOGNITION,  will  be  Initiated  to  develop  an  experimental  part  task  trainer  based  on  results  of  related 
exploratory  development  efforts. 

5.  (U)  Program  to  Completion;  Continuing  program  containing  a  changing  group  of  projects,  most  of  which  have  definite  end 
dates. 

6.  (U)  Mlleatones;  N/A 
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FY  1983  RDT&E  PI^SCRIPTIVE  SUMMARY 


Program  Element:  63786N  Title:  Airborne  Electromagnetic  and  Optical  Systems  (Advanced) 

DoD  Mission  Area;  551  -  Electronic  and  Physical  Sciences  (ATP)  Budget  Activity:  2  ^  Advanced  Technology  Development 

(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 


Total 


Project 

FY.  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

4,273* 

8,057 

8,790 

9,423 

Continuing 

Continuing 

W0646 

Airborne  Electro-Optical  Countermeasures 

4,252* 

6,747 

7,281 

7,779 

Continuing 

Cont  tnulng 

W0659 

Electro-Optical  Guided  Weapons  Countermeasures 
Test 

21* 

1,310 

1,509 

1,644 

Continuing 

Continuing 

*  Formerly  Program  Element  63796N, 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  KEEP:  The  Airborne  electro-optical  countermeasures  project  continues  the  Navy's 
share  of  a  Joint  service  effort  to  develop  an  Electro-Optical  Countermeasures  system  and  development  of  techniques  and  equipment 
to  enhance  survivability  of  Navy/Marine  Aircraft  in  operations  against  visual,  electro-optical  or  laser  directed  ship  or  shore 
based  anti-aircraft  control  systems.  The  Ele  tro-Optlcal  Guided  Weapons  Countermeasures  Test  project  was  established  by  the  Under 
Secretary  of  Defense  (Research  and  Engineering)  as  the  focal  point  for  coordinating,  supporting  and  evaluating  countermeasures 
test  and  analysis  activities  applied  to  laser/electro-opClcal  guided  weapons. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  Continue  Engineering  Development  Model  definition  on  Compass  Hammer.  Continue  to  monitor 
second  Advanced  Development  Model  fabrication  by  U.S.  Army  of  Optical  Warning  Locator-Detection.  Commence  Engineering  Development 
Model  (EDM)  fabrication  on  the  Laser  Warning  Set  for  the  ALR-67.  Coionence  Advanced  Development  model  fabrication  on  Laser 
Rangefinder/Designator  countermeasure  and  Forward  Looking  Infrared  countermeasures.  Complete  Operational  Evaluation  of  AVR-2 
Laser  Warning  Receiver  and  obtain  Approval  for  Serivee  Use.  As  this  is  a  continuing  program,  the  above  funding  includes  outyear 
escalation  and  encompasses  all  work  or  development  phases  now  planned  or  anticipated  through  FY  1984  only. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thousands)  The  changes  between  the  funding  profile  shown  In  the  FY 
1982  Descriptive  Sunmary  and  that  shown  in  this  Descriptive  Sumnary  are  the  result  of  changes  in  scope,  refined  cost  estimates  and 
budget  adjustments.  Project  W0646  showed  decreases  of  -1197  in  FY  1981,  -143  In  FY  1982,  -231  in  FY  1983.  Electro-Optical  Guided 
Weapons  Countermeasures  Test  has  been  delayed  and  will  begin  In  FY  1982.  This  delay  caused  the  following  changes  In  Project 
W0659;  FY  1981  -1,205,  FY  1982  -321,  and  FY  1983  -274. 
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Program  Element:  63786K  Title: 

DoD  Mission  Area:  551  -  Electronic  and  Physical  Sciences  (ATP)  Budget 


Airborne  Electromagt  *tic  and  Optical  Systems  (Advanced) 
Activity:  2  »  Advanced  Technology  Development 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY; 


Total 


Project 

No, 

Title 

FY  1980 
Actual 

FY  1981 
Estimate 

FY  1982 
Estimate 

FY  1983 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

W0646 

W0659 

TOTAL  FOR  PROGRAM  ELEMENT 

Airborne  Electro-Optical  Countermeasures 
Electro-Optical  Guided  Weapons  Countermeasure 

2,469* 

2,464* 

5* 

6,675* 

5,449* 

1,226 

8,521 

6,890 

1,631 

9,295 

7,512 

1,783 

Continuing 

Continuing 

Continuing 
Cont Inulng 

♦Formerly  Program  Element  63796N* 

(U)  OTHER  APPROPRIATION  FUNDS:  NONE 
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Program  Element:  63786N  Title:  Airborne  Electromagnetic  and  Optical  Systems  (Advanced) 
DoD  Mission  Area:  551  ~  Electronic  and  Physical  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Pevelopnent 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTIONt  Extensive  enemy  use  of  visually  directed  Anti-Aircraft  Artillery  in  Southeast  Asia, 
together  with  intelligence  estimates  of  optical  or  Electro-Optical  tracking  on  most  modern  Soviet  Weapons,  provide  the  requirement 
for  development  of  optical  countermeasures  systems  and  tactics.  Tactical  technical  Intelligence  collection  systems  and  optical 
warning  receivers  were  developed  and  facilities  were  established  for  countermeasures  systems  evaluation  and  for  optical  fire 
control  evaluation  and  countertactics  development.  The  Airborne  Electro-Optical  Countermeasures  project  continues  to  represent 
the  Navy's  share  of  the  joint  service  effort  to  develop  an  Electro-Optical  Countermeasures  system  and  development  of  techniques 
and  equipment  that  trill  enhance  survivability  of  Navy/Marine  aircraft  In  operations  against  visual,  electro-optical  or  laser 
directed  ship  or  shore  based  anti-aircraft  or  missile  fire  control  systems.  The  Electro-Optical  Guided  Weapons  Countermeasures 
Test  Project  commences  In  FY  1981.  This  Joint  Services  Test  program  was  established  by  the  Under  Secretary  of  Defense  for 
Research  and  Engineering  as  the  focal  point  for  coordinating,  supporting,  and  evaluating  countermeasures  test  and  analysis 
activities  applied  to  laser/electro-optlcal  guided  weapons. 

(U)  RELATED  ACTIVITIES:  Liaison  with  the  Air  Force,  which  has  an  Optical  Countermeasure  Program  (P.F.  63743P)  and  the  Army  (P.E. 
63711A)  will  be  maintained  to  keep  abreast  of  their  concepts,  technology  and  equipment  development  to  avoid  duplication  of  effort. 
The  pod-mounted  COMPASS  HAMMER  Electro-Optical  countermeasures  is  a  Joint  Navy/AF  development.  The  helo  Optical  Warning  Location- 
Detection  AN/ALQ-1A9  and  Helo  Laser  Warning  Receiver  (AVR-2)  are  Army  developments  with  U.S.  Navy  monitoring  of  progress  and 
testing  for  Navy  application.  The  laser  warning  development  and  the  Joint  Services  Laser  Guided  Weapons  Countermeasures  Test 
Program  are  trl-servlce  efforts. 

(U)  WORK  PERFORMED  BY:  In-House:  Pacific  Missile  Test  Center,  Point  Hugo,  CA  (Lead  Laboratory);  Naval  Weapons  Center,  China 
I.ake,  CA;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Weapons  Support  Center,  Crane,  IN.  Naval  Air  Test  Center,  Patuxent 
River,  MD.  Naval  Avionics  Center,  Indianapolis,  IN.  Contractors:  ;  SUL  Inc,  McLean,  VA;  Westlnghouse  Electric  Corporation, 
Baltimore,  MD;  Martin  Marietta  Corporation,  Orlando,  FL;  Sanders  Associates,  tnc.»  Nashua,  NH;  Perkin-Elmer  Corp»,  Norwalk,  (7T., 
Paclf Ic-Slerra  Research  Corp.,  Santa  Monica,  O. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

I.  (O)  FY  1981  and  Prior -Accomplishments:  The  Joshua  Ridge  optical  measurement  facility  was  established  for  field  evaluation  of 
optical  Countermeasure  systems.  The  Electronic  Warfare  Threat  Environment  Slrmilatlon  Facility  at  China  Lake  waa  augmented  with 
electro-optical  equipment  for  evaluation  of  Electronic  Warfare  target  tracking  capability  and  development  of  Electro-Optic  counter 
tactics.  Airborne  Dual  Detector  Indicator  was  developed  to  provide  an  Interim  laser  warning  capability, 


The  Advanced  Development  Model  of  the  AN/ALR-45  Iwas  developed  and  evaluated.  The 

COMPASS  HAMMER,  Advanced  Optical  Countermeasure  Pod  development  was  Initiated  Jointly  with  the  Air  Force  and  is  In  ADM  Test  and 


Evaluation  (T&E).  Continue  development  of  Laser  Rangefinder/Designator  Countermeasures.  Continue  development  of  Laser  Warning 
Receiver,  AVR-2  and  Helicopter  Optical  Warning  Location  -  Detection  (ALQ-169)  with  the  U.S.  Army, 


2.  (U)  FY  1982  Program;  Continue  flight  testing  and  Engineering  Development  Model  definition  on  COMPASS  HAMMER,  Coninence 
Development  and  Operational  Evaluation  of  AVR-2  Laser  Warning  Receiver.  Continue  Engineering  Development  Model  definition  ot  the 
Laser  Uarnln^  Set  to  the  ALR-67.  Continue  Advanced  Development  Model  definition  of  Laser  Rangefinder/Designator  countermeasures. 
Cotmence  Advanced  Development  definition  of  Forward  Looking  Infrared  countermeasures.  Continue  to  monitor  second  Advanced 

Developmeni*  Model  fabrication  of  ALQ-169  by  the  U.S.  Army.  Commence  testing  of ^ _  ~]  electro-optical  guided  weapons 

counternearures • 

3.  (U)  FY  1983  Planned  Program:  Continue  Engineering  Development  Model  definition  on  COMPASS  HAMMER.  Continue  monitor  Advanced 

Development  Model  fabrication  with  U.S.  Army  on  AL(1-I69.  Commence  Engineering  Development  Mode?  fabrication  of  the  Laser  Warning 
Set  to  the  ALR-67.  Commence  Advanced  Development  model  fabrication  of  Laser  Rangefinder/Designator  countermeasures  and  Forward 
Looking  Infrared  (FLIR)  countermeasures.  Complete  Operational  Evaluation  of  AVR-2  Laser  Warning  Receiver  and  obtain  Approval  for 
Service  Use  (ASU).  Continue  testing  of ^  H olectro-optlcal  guided  weapons  countermeasures. 

4.  (U)  FY  1984  Planned  Program:  Commence  Engineering  Development  Model  fabrication  of  COMPASS  HAMMER.  Commence  Engineering 

Development  Model  fabrication  with  U.S.  Array  on  ALQ-169.  Continue  Engineering  Development  Model  fabrication  on  Laser  Warning  Set 
to  ALR-67.  Continue  Advanced  Development  Model  fabrication  on  Laser  Rangef inder/Oealgnator  Countermeasures  and  Forward  Looking 
Infrared  Counrormeasues . 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

6.  (U)  Milestones ;  Not  Applicable. 
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Project :  W0646 

Program  Element : 
DoD  Mission  Area: 


Electronic  and  Physical  Sciences  (ATP) 


Title:  Airborne  Electromagnetic-Optical  Countermeasures 
Title:  Airborne  Electromagnetic  and  Optlcal~  System  (Advanced) 
Budget  Activity:  2  -  Advanced  Technology  Development 


(U)  DETAILED  BACKGROUSD  AND  DESCRIPTION:  Extensive  enemy  use  of  visually  directed  anti-aircraft  artillery  In  Southeast  Asia 
together  with  Intelligence  estimates  of  optical  or  electro-optical  tracking  on  most  modern  Soviet  weapons  provided  the  requirement 
for  development  of  optical  countermeasures  systems  and  tactics.  Tactical  technical  Intelligence  collection  systems  and  optical 
warning  receivers  were  developed  and  facilities  were  established  for  countermeasures  systems  calculation  and  for  optical  fire 
control  evaluation  and  countertactics  development.  Project  U0646  continues  the  Navy's  Electro-Optical  Countermeasures  program 
with  the  objective  of  developing  techniques  and  equipment  to  Increase  the  survlvsblllty  of  Navy/Martne  Aircraft  In  operation 
against  visual,  electro-optical  or  laser  directed  ship  or  shore  based  anti-aircraft  or  missile  fire  control  systems. 


(U)  RELATED  ACTIVITIES;  Liaison  with  the  Air  Force,  which  has  an  optical  countermeasure  program  (PE  63743F)  and  the  Army  (PE 
6371  lA)  will  be  maintained  to  keep  abreast  of  their  concepts,  technology  and  equipment  development  to  avoid  duplication  of  effort. 
The  pod-mounted  laser  countermeasures  COMPASS  HAMMER  Is  a  Joint  Navy/AF  development.  The  Helicopter  Optical  Warning  Location 
Detection  and  the  ATR-2  helo  laser  warning  receiver  are  Army  developments  with  U.S.  Navy  monitoring  of  progress  and  testing  for 
Navy  application.  Laser  warning  development  Is  a  Crl-servlce  effort. 


(U)  WORK  PERFORMED  BT;  IN-HOUSE;  Pacific  Missile  Test  Center,  Point  Mugu,  CA  (lead  laboratory):  Naval  Weapons  Center,  China 
Lake,  CA;  Nsval  Research  Laboratory,  Washington,  DC;  Naval  Weapons  Support  Center,  Crane,  IN.  Naval  Air  Test  Center,  Patuxent 
River,  MD.  Naval  Avionics  Center,  Indianapolis,  IN.  Contractors;  SWL,  INC.,  McLean,  VA;  Westlnghouse  Electric  Corporation, 
Baltimore,  MD;  Martin  Marietta  Corporation,  Orlando,  FL;  Sanders  Associates  Inc.,  Nashua,  NH;  Perkln-Elmer  Corp.,  Norwalk,  CT., 
Paclf Ic-Slerra  Research  Corp.,  Santa  Monica,  CA. 


(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROCRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments;  The  Joshua  Ridge  Optical  Measurement  Facility  was  established  for  field  evaluation  of 
optical  countermeasures  systems.  The  Electronic  Warfare  Threat  Environment  Simulation  at  China  Lake  was  augmented  with  electro- 
optical  equipment  for  evaluation  of  electro-optic  target  tracking  capability  and  development  of  counter  tactics.  Integrated-Laser 
Intercept  Receiver,  Staring  Laser  Intercept  Receiver  and  Airborne  Laser  Intercept  ReceWers  were  developed  and  evaluated. 
Airborne  Dual  Indicator  was  developed  to  provide  an  Interim  laser  warning  capability.  | 

The  advanced 

development  model  of  the  AN/ALR-45i  Jwas  develO|>ed  and  evaluated.  Ihe  COMPASS  HAMMER 
Advanced  Optical  countermeasures  Poowas  Initiated  Jointly  with  the  Air  Force  and  Is  In  Advanced  Development  Model  Test  and 
Evaluation.  Continue  development  of  Laser  Rangef Inder/Deslgnator  Countermeasures  and  Laser  Warning  Receiver,  AVR-2,  and 
Helicopter  Optical  Warning  Location  Detection  with  (ALR-169)  the  U.S.  Army, 
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Project:  W0646  Title:  Airborne  Electronagnetlc-Optlcal  Countenaeasures 

Program  Element:  63786N  Title:  Airborne  Electromagnetic  and  Optical  “System  (Advanced) 

DoO  Mission  Area:  551  -  Electronic  and  Physical  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 


2.  (U)  FY  1982  Program:  Continue  flight  testing  and  Engineering  Development  Model  definition  on  COMPASS  HAMMER.  Comaence 
Developraet  and  Operational  Evaluation  of  AVR*2  Laser  Warning  Receiver.  Continue  Engineering  Development  Model  definition  on  [ 

j  the  ALR-67.  Commence  Advanced  Development  Model  fabrication  of  laser 
rangef Inder/deslgnator  countermeasures.  Commence  /^vanced  Development  model  fabrication  of  Forward  Looking  Infrared 
countermeasures.  Complete  Operational  Evaluation  of  AVR-2  Laser  Warning  Receiver  and  obtain  Approval  for  Service  Use. 

3.  (U)  FY  1983  Planned  Program:  Continue  definition  on  COMPASS  HAMMER.  Continue  to  monitor  second  Advanced  Development  Model 
fabrication  by  the  U.S.  Army  on  Optical  Warning  Laser  Detection  (AL(^169).  Commence  fabrication  on  the  Laser  Warning  Set  to  the 
ALR-67.  Comence  fabrication  on  Laser  Rangef Inder/Deslgnator  countermeasures  and  Forward  Looking  Infrared  countermeasures. 
Complete  Operational  Evaluation  of  AVR-2  Laser  Warning  Receiver  and  obtain  Approval  for  Service  Use. 

4.  (U)  FY  1984  Planned  Program:  Commence  Engineering  Development  Model  fabrication  of  COMPASS  HAMMER.  Commence  Engineering 
Development  Model  fabrication  with  U*S.  Army  on  ALQ-169.  Continue  Engineering  Development  Model  fabrication  on  Laser  Warning  Set 
for  ALR-67.  Continue  Advanced  Development  Model  fabrication  of  Laser  Rangefinder/Designator  Countermeasures  and  Forward  Looking 
Infrared  Countermeasures. 


5.  (U)  Program  to  Completion;  This  Is  a  continuing  program. 

6.  (U)  Milestones !  Not  Applicable. 

7.  (U)  Resources : 

Project 

No.  Title 


Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Cost 


Airborne  Electro-Optical  Countenaeasures 


Continuing  Continuing 


*  Formerly  funded  under  Program  Element  63796N. 
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FY  1983  RDT&E,N  DESCRIPTIVE  SUMMARY 


Procra*  ElemenC:  11221N 

Title; 

Fleet  Ballistic  Missile 

Syatea 

DOD  Mission  Area:  112  -  Sea  Based  Strike 

Budget  ^tivity:  3 

-  StrateRlc  Proftraas 

(U)  RESOURCES  (PROJECT  LISTING);  (Dollar*  In  Thousanda) 

Total 

Project 

FY  1981 

FT  1982 

FT  1983 

FY  1984 

Additional 

Est laated 

«(a.  Tlele 

Actual 

Estlaale 

Estlaate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

137,485 

66,326 

32,947 

43,613 

Continuing 

Continuing 

J0091  Fleet  Ballistic  Missile  System 

11,013 

10,841 

16,476 

22,341 

Continuing 

Continuing 

i0094  Improved  Accuracy  Program 

93,644 

43,822 

0 

0 

0 

625,001 

S0942  SSBN  Unique  Sonar 

24,138 

6,166 

10,085 

14,656 

Continuing 

Continuing 

B0005  LINEAR  CHAIR 

5,042 

1,596 

0 

0 

0 

25,499 

S1265  SSBN  Unique  Countermeasure  Development 

3,648 

3,901 

6,386 

6,616 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OP  ELEMENT  AND  MISSION  NEED;  Thta  pro<;ran  elenent  funds  developaent  and  aalntenance  of  the  POSEIDON 
Strategic  Weapon  System  as  well  as  other  Improvement  projects  for  Fleet  Ballistic  Mtsalle  Submarines*  the  Improved  Accuracy 

Program  was  tnlciatod  In  FY  1975  Co  develop  the  ability  to  predict  with  confidence  the  costa  and  schedules  associated  with 
achieving  quantified  accuracy  improvement  In  future  nlsstle  systems.  Current  Fleet  Ballistic  Missile  System  efforts  are  related 
to  improvements  in  fleet  hallistlc  missile  submarine  unique  sonars,  fleet  ballistic  missile  submarine  unique  countermeasures  and 
the  Strategic  Weapon  System  aimed  et  extending  effectiveness  and  survivability  of  the  Fleet  Ballistic  Missile  Weapon  system* 


^ASIS  FOR  FY  I9S3  RDTbB  REQUEST;  Continue  the  vulnerahitity  and  effectiveness  effort  to  support  continuing  assessment  of  sur¬ 
vivability  impllcetlons  of  weapon  subsystem  operations,  and  engineering  Investigations  of  applicable  corrective  measures*  Continue 
development  of  Sonar  Training  Programs  Including  Initiation  of  procurement  of  first  Towed  Array  Sonar  Processing  Equipment 
Trainer*  Conduct  planning  and  validation  effort  for  Installation  of  NAVSTAR  Global  Positioning  System  on  fleet  ballistic  missile 
submarines.  Project  B0005,  LINEAR  CHAIR,  will  terminate  In  FY  1982,  at  the  direction  of  Deputy  Chief  of  Nival  Operations,  Sub¬ 
marine  Warfare  (OP-02)*  Complete  development  of  the  Towed  Arny  Sonar  Processing  Equipment  (restructured  Improved  Sonar  Processing 
Equipment)*  Initiate  effort  to  upgrade  maintainability  and  reliability  of  other  fleet  ballistic  missile  submarine  unique  Sonar 
Equipment*  Initiate  reliability  and  maintalnahlllcy  upgrade  effort  for  fleet  ballistic  missile  submarine  unique  sonar  equipment 
and  complete  modlftcaCton  to  the  AN/BQR-15  array*  Expand  development  of  the  Mobile  Submarine  Simulator,  Mark  57,  MOD  0,  Improve¬ 
ments,  continue  AN/BLR-I4  countermeasures  receiving  set  Improvements  and 

JproJect  S1265,  Fleet  Belllstlc  Missile  Submarine  Unique  Countermeasure  Development*  As  this  is  a  continuing  program, 
the  above  funding  profile  Includes  outyear  escalation  and  encompasses  all  work  or  development  phases  now  planned  or  anticipated 
through  FY  1984  only,  except  for  projects  80005,  LINEAR  CHAIR,  and  J0094,  Improved  Accuracy  Program,  which  will  be  completed  or 
terminated  in  FY  1982,  and  for  which  the  above  funding  profile  ts  through  FY  1982  only* 


Proijr  I'®  Elo'^^nt:  li22lN 

OOf)  Mission  Area:  112  -  Sea  Based  Strike 


Tltl**:  Eleet  Ballistic  Missile  Systea 

Activity:  3  -  Strategic  Prograaa 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMKAl^Y:  (Dollars  lo  tUous.in^s)  The  changes  bct»#een  the  funding  profile  shown  In  the 
FY  19B2  Descriptive  Sunisary  and  this  Deecrlptlve  Sii.wMry  are  is  follows:  an  overall  decrease  of  2,466  In  FY  1981,  104  In  J0091, 
883  In  J0«)94,  224  In  S0942,  46  In  80003,  and  32  In  S1263  dne  f  >  revised  Inflation  estimates,  and  200  In  J0091  and  975  In  S0942 
due  to  restructuring  of  the  ttaprovod  Sonar  Procenslng  Equipment  project;  an  overall  reduction  of  6,121  In,  FY  1982,  161  in  J0091, 
6S9  In  J0094,  lOl  in  S0942,  75  In  80005,  and  55  in  S1265  due  t**  revised  inflation  estimates,  970  In  S0942'due  to  restructuring  of 
Improved  Sonar  Processing  Equipment  project,  100  in  S1265  due  to  Navy  application  of  DoD  reductions,  and  4,000  in  B0005  due  to  the 
decision  terminate  the  project  In  FY  1982;  and  an  overall  lncr»*a‘ie  of  19,410  In  FY  1983,  reflecting  a  decrease  of  1,457  in  80005 
due  to  termination  In  FY  1982,  an  Increase  of  7,012  In  J0091  for  the  development  of  Sonar  Training  Programs,  an  Increase  of  9,255 
In  S0942  due  to  retllocatlon  of  Funding  for  the  restructured  Improved  Sonar  Processing  Equipment  project,  now  titled  the  Towed 
Array  Sonar  Processing  Equipment  project,  and  an  Increase  of  4,582  In  St265,  45  due  Co  revised  cost  estimates  for  AN/8LR-14 
lisprovements,  200  for  start  upQ  and  4,557  due  to  restructuring  the 
Mobile  Submarine  Simulator  project  to  Increase  the  scope  of  Improvements. 


(D)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY: 


-Pro  Ject 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Esttisate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROCRAM  F,LF,MENT 

TsTTfH? 

134,951 

72,9*7 

13,537 

Continuing 

Continuing 

Jim' 

Fleet  Rallletlc  Hlsslle  .System 

it. 571 

11,717 

11,002 

9,96* 

Cont Inulng 

Continuing 

J009', 

Improved  Accuracy  Program 

107, 142 

99,529 

99,961 

0 

0 

626,595 

S09.i2 

SSHN  Unlgue  Sonar 

2fl,Ar.7 

25,777 

7,237 

832 

Continuing 

Continuing 

BOOOi 

LINEAR  C'lAlR 

7,V12 

5,088 

5,671 

1,937 

0 

31,057 

S12B5 

SSBN  Unique  Countermeasure  Development 

0* 

3,680 

9,056 

1,809 

Continuing 

Continuing 

Rn71 

Reward  BRASS 

6,9Sl 

*Effort  Incltidc'l  under  Program  Element  64562N  In  FY  1980  and  prior. 


Progrim  Element: 

11221N 

Title: 

Fleet  Ballistic  Missile 

System 

OOD  Mission  Area: 

-  Sea  Based  Strike 

Budget 

Activity:  3  -  Strategic 

Programs 

(U)  OTHER  APPROPRIATION  FUNDS: 

FY  1981 

ft  1982 

FY  1983 

FY  1984 

Additional 

Total 

Eatlaated 

Actual 

Estlnate 

Estimate 

Estimate 

to  Completion 

Cost 

OPN  1/ 

72,727 

51,679 

53,992 

40,974 

Continuing 

Continuing 

OPN  2/ 

0 

0 

39,427 

92,285 

Continuing 

Continuing 

OPN  V 

A,  000 

6,800 

9,500 

11,400 

Continuing 

Continuing 

OPN  ■?/ 

9,942 

0 

0 

937 

Continuing 

Continuing 

SCN  V 

45,300 

1,100 

3,400 

4,300 

198,000 

252,100 

Quantity 

WPN  6/ 

(1) 

47,100 

48,700 

33,700 

35,025 

(1) 

Continuing 

(2) 

Continuing 

y  These  funijs  provide  the  procurement  of  test  Instrunentetton;  equipment  for  meintenance*  calibration,  handling 
data  processing  and  tests  at  shore  facilities;  alterations  to  tactical  hardware;  overhaul  equipment,  new  tactical  hardware;  and 
Initial  and  replenishment  spares  and  repairs  parts. 


2/  These  funds  procure  the  &QR-‘l5  Array  ?k)dlf Icatlon  and  Towed  Array  Sonar  Processing  Equipment.* 

y  These  funds  will  procure  service  approved  Submarine  Acoustic  Warfare  Systems  equipments. 

y  These  funds  will  procure  Mobile  Submarine  Simulator,  Mark  57,  Mod  0  systems  In  FY  1981  and  FY  1984. 

V  Funding  through  the  budget  timeframe  provides  for  the  conversion  of  two  cargo  ships  to  Fleet  Ballistic  Missile 
capability  (FY  1981  and  FY  1983)  and  the  replacement  of  the  TAGH-'ZT  (USS  Range  Sentinel)  Range  Instrumentation  Ship. 

y  These  funds,  in  support  of  the  POSEIDON  missile  and  missile  modification  programs  (which  Includes  production  of 
POSEIDON  MK'3  reentry  body  nosetlps  made  of  advanced  graphite  material  developed  for  TRIDENT),  provide  for  ancillary  checkout 
and  tesc  flight  equipment,  spares  and  repair  parts,  production  tooling  and  facllttlea,  production  support  and  astronautics* 
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Program  Element:  11221N  Title:  Fleet  Ballistic  Missile  System 

DOD  Mission  Area:  112  -  Sea  Ba8e<<  Strike  Rurfgee  AcFTiTtyl  3  -  Strategic  Programs 


(M)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Basic  objective  of  U.S.  strategic  offensive  forces  Is  to  (teter  nuclear  attack  on  the 
United  States.  This  Is  accomplished  by  deployment  of  a  highly  credible  force  capable  of  surviving  a  coordinated  surprise  attack 
and  effectively  retaliating.  Any  rational  enemy  will  be  deterred  from  attack  by  knowledge  that  a  retaliatory  strike  will  Inflict 
such  damage  on  his  country  as  to  deny  him  any  gain  from  Initiating  a  war.  Project  J00*>1,  Fleet  Ballistic  Missile  System  *  F.ffort 
since  completion  of  POSEIDON  development  has  heen  related  to  Improvements  in  Fleet  Ballistic  Missile  Submarine  unique  sonars  and 
the  Strategic  Veapon  System  which  are  aimed  at  extending  the  effectiveness  and  the  survivability  of  the  Fleet  Ballistic  Missile 
Weapon  System.  Project  JQ094,  Improved  Accuracy  Program  -  Commenced  In  FY  1975  In  response  to  a  Secretary  of  Defense  Initiative. 
Purpose  of  this  technology  program  Is  to  develop  the  a^^llty  to  predict  with  confidence  the  costs  and  schedules  associated  with 
achieving  quantified  accuracy  Improvements  In  ftiture  missile  systems.  A  specific  objective  Is  that  the  program  be  compatible  with 
providing  an  Improved  accuracy  capability  for  the  Sea  Launched  Ballistic  Missile  Modernisation  Advanced  Development  Program. 
Project  B0005,  LINEAR  CHAIR  -  Objective  Is  to  advance  the  state-of-the-art  and  to  establish  the  technology  base  which  will  permit 
the  engineering  design  of  effective  countermeasuresj^ 

J  Project  S0942>  Fleet  Ballistic 

Missile  Submarine  Unique  Sonar  -  Develop  restructured  Improved  Sonar  Processing  Equipment  including  a  modification  to  the  BQR-IS 
array  designed  to  Improve  Fleet  Ballistic  Missile  Submarine  sonar  capability  to  counter  the  mid  I9gf)*s  Soviet  threat  and  perform 
continuing  assessment  of  vulnerability  and  effectiveness  of  Fleet  Ballistic  Missile  Submarine  Unique  Sonar  systems.  Project  Sl265j 
Fleet  Ballistic  Missile  Submarine  Unique  Countermeasure  Development  -  Develop  imgrovements  for  the  Mobile  Submarine  Simulator, 
AN/RLR-1 4countermeasure^ recel vl ng  set i  to  Increase  strategic  submarine  survlvsbllltv 
and  protection  against  current  and  post-198S  threat. 

(U)  RELATED  ACTIVITIES:  The  following  Program  Elements  include  related  technologies  which  contrthute  directly  to  the  Fleet 
Ballistic  Missile  System:  TRIDENT  I  missile  and  TRIDENT  submarine  development  under  Program  Element  1122RN;  Advanced  sonar  signal 
processor  dievelopment  under  Program  Element  64266N;  TRIDENT  tl  Missile  under  Program  Element  fi137lN,  Project  B0951:  and  Fleet 
Ballistic  Missile  Submarine  Security  Improvements  under  Program  Element  11224N. 

(U)  WORK  PERFORMED  BY:  In-House:  Naval  Underwater  Systems  Center,  New  London,  CT;  Naval  Electronics  Systems  Command,  Washington, 
DC;  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Surface  Weapons  Center,  White  Oak,  Sliver  Spring, MD;  Naval  Surface 
Weapons  Center,  Dahlgren,  VA;  Naval  Coastal  System  Center,  Panama  City,  PL;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  David  V. 
Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda,  HD.  Contractors;  Lockheed  Missiles  and  Space  Company,  Sunnyvale,  CA; 
Sperry  Systems  Management  Division,  Great  Neck,  NY;  Applied  Physics  Laboratory,  Johns  Hopkins  University,  Laurel,  MD;  The  Analytic 
Sciences  Corporation,  Reading,  HA;  Charles  Stsrk  Draper  Laboratory,  Cambridge,  MA;  Rockwell  International  Corporation,  Anaheim, 
CA;  RCA  Corporation,  Princeton,  NY;  Tracor  Incorporated,  Austin,  TTC;  Western  Electric,  Wlnston-Sslem,  NC;  Honeywell,  Incorporated, 
West  Covinmfik;  Ford  Aerospace,  Palo  Alto/I^A;  Electronic  Memories,  Chstsworth,  CA;  Raytheon  Company,  Sudbury,  HA;  DRI  Inc., 
Silver  Spring,  MD;  International  Buslneas  Machine  Corporation,  Manassas,  VA;  General  Dynamics  Corporation,  Electric  Roat  Division, 
Groton,  CT;  Sperry  Gyroscope,  Great  Neck,  NY;  Gould  Inc.,  Cleveland,  OH;  and  other  laboratories  and  contractors. 
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Program  Element:  11 22 IN 

DOD  Mission  Area:  112  -  Sea  Based  Strike 


Title:  Fleet  Ballistic  Missile  System 
Budget  Activity:  3  ~  Strategic  Programs 


(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishment;  Project  JQQ9i,  Fleet  Ballistic  Missile  System  -  Completed  Sonar  Evaluation  Program 
development  to  provide  a  continuing,  objective  assessment  of  Fleet  Ballistic  Missile  sonar  system  performance  In  the  operational 
environment.  Started  development  of  hardware  and  requirements  for  the  Towed  Array  Sonar  Processing  Equipment  Training  Program  and 
the  AN/BQR-15  Array  Modification  Training  Program.  Continuing  vulnerability  and  effectiveness  Investigations  conducted  to  Iden¬ 
tify  potential  Improvements  to  Fleet  Ballistic  Missile  Weapon  System  to  decrease  potential  vulnerabilities  or  Increase  effective¬ 
ness.  Conducted  development  of  contract  drawings  and  specifications  for  conversion  of  cargo  ship  to  Fleet  Ballistic  Missile  cargo 
ship  capability.  Project  JQ09A,  Improved  Accuracy  Program  -  Capability  of  Satellite  Missile  Tracking  System  to  evaluate  TRIDENT 
missile  flight  test  performance  has  been  demonstrated  and  is  now  In  use.  Bottom  mounted  transponders  and  beacons  have  been 
Installed  In  all  Atlantic  operational  test  launch  areas  to  verify  submarine  position  and  velocity  at  launch.  Precision  reentry 
body  Instrumentation  packages  have  been  designed  and  produced.  TRIDENT  I  test  flights  using  precision  reentry  body  Instrumenta¬ 
tion  and  the  Satellite  Missile  Tracking  System  have  been  conducted.  Detailed  accuracy  models  of  the  TRIDENT  I  weapon  system  have 
been  developed  and  are  being  refined  based  on  the  results  of  error  measurements  and  estimates  conducted  on  TRIDENT  I  operational 
tests  to  date.  Modeling  and  error  analysis  activities  have  Identified  need  for  Improved  components  and  procedures  and  advanced 
development  of  same  has  been  initiated.  Examination  and  evaluation  of  various  advanced  concepts  have  been  carried  out  and  the 
moat  promising  have  been  selected  for  farther  study.  Project  S0942.  Fleet  Ballistic  Missile  Submarine  Unique  Sonar  -  The  Improved 
Sonar  Processing  Equipment  design  study  completion  was  Initiated  in  early  I97b.  Rockwell  International  and  Western  Electric  were 
selected  from  scve*'  bidders  to  define  the  Improved  Sonar  Processing  Equipment  design  during  competitive  funded  design  studies. 
The  design  had  be-  .  constrained  to  use  of  existing  off-the-shelf  and  Navy  standard  processing  and  display  hardware.  Less  than  lOt 
of  Improved  Sonar  Processing  Equipment  hardware  would  be  new  design.  In  March  1977,  Rockwell  International  was  selected  as  prime 
contractor  and  Full  Scale  Development  was  initiated.  During  FY  1978  all  hardware  design  was  completed.  During  FY  1980,  hardware 
deliveries  and  unit  testing  was  completed  and  system  Integration  started.  Major  test  and  Installation  planning  for  Operational 
Test  and  Evaluation  was  initiated.  In  January  1981,  the  Improved  Sonar  Processing  Equipment  project  was  reduced  la  scope  and 
restructured  by  Navy  direction  to  provide  an  inboard  electronics  suite  for  use  with  the  f\N/3QR-l5  Towed  Array.  Project  B0QQ5, 
LINEAR  CHAir  -  A  preliminary  threat  assessment  was  completed  supported  by  a  preliminary  vulnerability  analysts.  The  analysis 
indicated  threat  could  exist  and  countermeasures  could  be  effective.  A  decision  to  proceed  to  a  comprehensive 
threat  and  vulnerability  analysis  was  made  by  the  Assistant  Secretary  of  the  Navy  for  Research,  Engln^rlng  and  Systems  in  January 
1979.  Sensor,  hardware,  and  range  configuration  design  efforts  were  completed  and  ther*  jfange  was  installed  and  In 
operation  in  raid  FY  1980.  Theoretical  model  development  continued.  Signature  data  on  targets  of  opportunity  and  vulnerability 
analysis  was  collected  to  validate  the  models  and  to  acquire  an  expanded  data  base.  Detailed  net  threat  assessment  was  completed. 
Project  S1265,  Fleet  Ballistic  Missile  Submarine  Unique  Countermeasures  Development  -  Transfered  Mobile  Submarine  Simulator  and 
ANyBLR-lA  devei<^i^nt  from  Program  Element  64562N,  Project  S0235,  Submarine  Acoustic  Warfare.  Completed  Improvement  program 
planning  and  commenced  development  of  hardware  design  for  the  Phase  I  Mobile  Submarine  Simulator  Improvements.  Commenced 
engineering  development  model  design  for  the  ‘\N/BLR-14  Improvements. 
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Program  Element:  11221W 

OOD  Mission  Area:  112  --  Sea  Based  Strike 


Title:  Fleet  Ballistic  Mlealle  Syaten 
Budget  Activity:  3  -  Strategic  Ptogrataa 


2.  (U)  FY  1982  Program:  Project  J0091,  Fleet  Ballistic  Missile  System  -  Continue  vulnerability  and  effectiveness  effort  to 
Identify Tmprovenents  l:o  Fleet  Ballistic  Missile  «^apon  systems  to  counter  vulnerabilities  or  Increase  system  effectiveness*  Com¬ 
plete  cargo  ship  conversion  development  effort.  Complete  development  of  capability  to  launch  two  Navy  Navigation  Satellites 
on  one  Scout  Booster.  Continue  development  of  Sonar  Training  Program  for  Towed  Array  Sonar  Processing  Equipment  and  AN/BQR-15 
Array  Modlf Icatlon.  Project  J0094,  Improved  Accuracy  Program  -  Completion  of  measurements  and  estimates  on  TRIDENT  I  Demonstra¬ 
tion  and  Shakedown  Operation  flights  from  fleet  ballistic  missile  submarines*  Continue  advanced  development  of  selected 
Improved  components  and  advanced  concepts  which  could  not  be  completed  In  PY  19A1  due  to  technology  or  funding  limitations  and 
documentation  of  final  program  resulta*  Project  S0942,  Fleet  Balliatlc  Missile  Submarine  Unique  Sonar  -  Continue  development  of 
the  restructured  Improved  Sonar  Processing  Equipment  project  which  Is  now  titled  the  Towed  Array  Sonar  Processing  Equipment 
project.  Continue  array  modification  development.  Project  B00D5»  LINEAR  CHAIR  -  Document  development  of  technology  base  which 
characterises  sources  ]  J  Terminate  project.  Project  S1265.  Fleet  Ballistic 
Missile  Submarine  Unique  Countermeasures  Development  -  Continue  engineering  development  of  Mobile  Submarine  Simulator  and 
AM/BLR-IA  countermeasures  receiving  se^  imprwements  and  commence  development Com¬ 
plete  engineering  development^  model  design  and  commence  fabrication  of  AN/RLR-14  imorovements.  Conduct  feasibility  Investi¬ 
gations  and  component  analyses  ^ 

3.  fU)  FY  1983  Planned  Program?  Project  JOO^lt  Fleet  Ballistic  Missile  System  -  Continue  vulnerability  and  effectiveness  effort 
at  a  level  to  support  continuing  assessment  of  survivability  Implications  of  weapon  subsystem  operations  and  engineering  Investi¬ 
gations  of  applicable  corrective  measures.  Continue  development  of  Sonar  Training  Programs  Including  tnlttatlon  of  procurement  of 
first  Towed  Array  Sonar  Processing  F.qulpment  Trainer.  Conduct  planning  and  validation  effort  for  Installation  of  VAVSTAR  Global 
Positioning  System  on  fleet  ballistic  missile  submarines.  Project  30^42,  Fleet  Ballistic  Missile  Submarine  Unique  Sonar  -  Complete 
development  of  the  restructured  Improved  Sonar  Processing  Equipment*  Initiate  reliability  and  malntatnahlllty  update  studies  for 
Fleet  Ballistic  Missile  Submarine  sonar  equipment  and  complete  evaluation  of  the  BOR-13  array  modification.  Project  S1263,  Fleet 
Ballistic  Mlselle  Submarine  Unique  Countermeasure  Development  -  Complete  engineering  development  model  fabrication  and  conduct 
technical  and  operational  evaluations  oi  AM/blR-14  countermeasures  receiving  set  improvements.  Continue  hardware  fabrication  of 
Phase  I  Mobile  Submarine  Simulator  imorovements.  Conolete  engineering  development  specification  and  award  design  and  fabrication 
contract  Q  j 

4.  ((/)  FY  1984  Planned  Program?  Project  J0091,  Fleet  Ballistic  Missile  System  -  Continue  vulnerability  and  effectiveness  efforts 
to  Identify  threats  to  weapon  system  survtvshlllty,  approprtat*  corrective  measures  snd  options  of  performance  improvement. 
Continue  development  of  Sonar  Training  Programs.  Continue  development  of  fleet  ballistic  missile  submarine  Global  Positioning 
System  capability.  Project  S0942,  Fleet  Ballistic  Missile  Submarine  Unique  Sonar  -  Continue  reliability  and  maintainability 
upgrade  studies  and  start  production  on  selected  components,  and  continue  vulnerability  and  effectiveness  studies*  Project  S1265, 
Fleet  Ballistic  Missile  Submarine  Unique  Countermeasure  Development  -  Obtain  approval  for  service  use  for  AH/BLR-14  improvement s7 
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Project:  .10091  Title:  Fleet  Ballistic  Missile  System 

Progr.in>  Clement:  1 1221N  Title:  Fleet  Ballistic  Mlsiille  System 

000  Mission  Area:  112  -  Sea  Based  Strike  budget  Activity:  3  -  Strategic  Programs 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Basic  objective  of  U.  \  strategic  offensive  forces  Is  to  deter  nuclear  attacic  on  the 
United  States,  This  is  accomplished  by  deployment  of  a  highly  credible  force  capable  of  surviving  a  coordinated  surprise  attack, 
and  effectively  retaliating.  Any  rational  enemy  will  be  deterred  from  attack  by  knowledge  that  a  retaliatory  strike  will  inevlta' 
blv  Inflict  such  damage  on  that  country  as  to  deny  it  any  gain  from  Initiating  a  war.  In  support  of  national  strategy,  the  major 
share  of  the  Fleet  Ballistic  Missile  portion  of  the  assured  retaliatory  objective  is  currently  provided  by  the  POSEIDON  weapon 
system,  POSEIDON  is  a  two-stage  ballistic  missile  powered  by  solid  fuel  motors  and  guided  by  a  self-contained  inertial  guidance 
system.  The  launching  vehicle  is  the  fleet  ballistic  missile  submarine  equipped  for  computing  accurate  positional  and  geo- 
ballistlc  data,  and  for  launching  16  missiles.  Each  POSEIDON  missile  Is  able  to  carry  up  to  14  reentry  bodies  which  can  be 
directed  against  a  single  threat  or  against  separate  targets  within  an  area  of  several  thousand  square  miles.  Variable  POSEIDON 
payload  provides  flexibility  needed  to.  assure  continued  deterrent  effectiveness  of  the  existing  force  of  fleet  ballistic  missile 
submarines  In  Che  face  of  a  wide  range  of  potential  threats  allowed  by  the  terms  of  arms  limitation  agreements.  Effort  since 
coripletlon  of  POSEIDON  development  In  FY  1972  has  been  related  to  Improvements  in  Fleet  Ballistic  Missile  Submarine  unique  sonars 
the  strategic  weapon  system  which  are  aimed  at  extending  the  effectiveness  and  the  survivability  of  the  Fleet  Ballistic 
•slle  weapon  system, 

(U)  RELATED  ACTIVITIES:  Directly  related  to  the  TRIDfiNT  t  Missile  System,  Program  Element  n228N,  Project  B0003;  TRIDENT  II 
Missile  System,  Program  Element  6337IN,  Project  B09SI;  Fleet  Ballistic  Missile  Submarine  Security  Program,  Program  Element  L1224N; 
and  other  projects  within  Program  Element  11221N, 

(U)  WORK  PERFORMED  BY;  In-House;  Naval  Surface  Weapons  Center,  Dahlgren,  VA;  Naval  Underwater  Systems  Center,  New  London,  CT, 
Contractors:  Sperry  Systems  Management  Division,  Great  Neck,  NY;  ORl,  Inc*,  Silver  Spring,  HD;  Applied  Physics  Laboratory,  Johns 
Hopkins  University,  Laurel,  MD;  Kaman  Sciences  Corporation,  Colorado  Springs,  CO;  Rockwell  International  Corporation,  Anaheim,  CA; 
Lockheed  Missiles  and  Space  Company,  Sunnyvale,  CA;  Honeywell,  Inc,,  West  Covina,  CA;  Control  Data  Corporation,  Arlington,  VA, 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FtJTURE  PROGRAMS; 

1,  (U)  FY  1981  and  Prior  Accomplishments;  Completed  Sonar  Evaluation  Program  development,  provided  «  continuing,  objective 
cissessent  of  Fleet  Ballistic  Missile  Submarine  sonar  system  performance  in  an  operational  environment.  Started  development  of 
hardware  and  requirements  for  the  Towed  Array  Sonar  Processing  Equipment  Training  Program  and  the  AN/8QR*13  Array  Modification 
Training  Program,  Continuing  vulnerability  and  effectiveness  investigations  are  conducted  to  identify  potential  Improvements  to 
the  Fleet  Ballistic  Missile  weapon  system  including  missile,  launcher,  fire  control,  and  navigation  subaystems,  to  decrease 
potential  vulnerabilities  or  to  Increase  effectiveness  of  the  weapon  system.  Effort  Is  dedicated  to  evaluation  of  new  threat 
postulations,  investigation  of  potential  system  performance  improvements,  assessment  of  survivability  implications  of  subsystems 
operations  and  formulation  of  corrective  measures.  Conducted  development  of  contract  drawings  and  specifications  for  conversion 


583 


Project:  JOQ^l 

Program  Element:  11221N 

DOD  Mission  Area:  112  -  Sea  Baaerf  Strike 


Title:  Fleet  Ballistic  Missile  System 
Title:  Fleet  Ballistic  Missile  System 
BuHget  Activity:  1  -  Strategic  Programs 


of  a  cargo  ship  to  Fleet  Ballistic  Missile  cargo  ship  capahlllty  to  replace  an  aging  ship  In  the  fleet.  Initiated  effort  to 
provide  capability  to  modify  navigation  satellites  to  allow  launch  of  two  satellites  on  a  single  SCOUT  launch  booster. 

2.  (U)  FY  1982  Program:  Complete  development  of  capability  to  launch  two  Navy  navigation  satellites  on  one  SCOUT  booster. 
Complete  cargo  ship  conversion  development  effort.  Continue  vulnerability  and  effectiveness  effort  to  Identify  Improvements  to 
the  Fleet  Ballistic  Missile  Weapon  System  to  counter  potential  vulnerahtlltles  or  Increase  system  effectiveness;  continue  Investi¬ 
gations  to  support  the  Implementation  of  Improved  navigation  auhsystem  operating  and  monitoring  procedures.  Continue  development 
of  sonar  training  programs  for  Towed  Array  Sonar  Procesalng  Fqulpaent  and  AN/BOR-15  Array  Modification. 

(U)  FY  1S83  Planned  Program:  Continue  vulnerability  and  effectiveness  efforts  at  a  level  to  support  continuing  assessment  of 
survivability  implications  of  weapon  subsystem  operations  and  the  engineering  Investigations  of  applicable  corrective  measures; 
continue  investigations  for  reducing  navigation  flu  observability.  Continue  development  of  Sonar  Training  Programs  Including 
initiation  of  procurement  of  first  Towed  Array  Sonar  Processing  Equipment  Trainer.  Conduct  planning  and  validation  effort  for 
Inatallatlon  of  NAVSTAR  Global  Positioning  System  on  fleet  ballistic  missile  submarines. 

(U)  FY  19flA  Planned  Program:  Continue  vulnerability  and  effectiveness  efforts  to  identify  threats  to  weapon  system  surviva¬ 
bility,  appropriate  corrective  measures,  and  options  for  performance  Improvement.  Continue  to  develop  Global  Postclonlng  System 
capability*  Continue  development  of  Sonar  Training  Programs. 


^  (V) 


Program  to  Completion: 


This  la  a  continuing  program. 


6.  (U)  Milestones:  Not  applicable. 


7.  (U)  Resource: 
Project 

No.  Title 


Total 

FY  19«1  FY  19B2  FY  19R3  FY  19R4  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Cost 


J0091  Fleet  Ballistic  Missile  System 


11,013  lO.RAl  1A,47R  22,341  Continuing  Continuing 


5S4 


Project:  J0094 

Progran  Element:  11221N 

DOD  Mission  Area:  112  -  Sea  Based  Strike 


Title:  Improved  Accuracy  Program 
Title:  Fleet  Ballistic  Missile  System 
Budget  Activity:  3  ~  Strategic  Programs 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  An  Improved  Arcuracy  Program  commenced  in  FY  1975  In  response  to  a  Secretary  of  Defense 
initiative.  Program  objectives  were  provided  by  the  Secretary  of  Defense  in  his  posture  statement  of  4  March  1974  and  subse¬ 
quently  by  the  Deputy  Secretary  of  Defense  in  his  letter  of  14  March  1974.  Direction  was  later  modified  by  the  Under  Secretary  of 
Defense  Research  and  Engineering  in  his  budget  guidance  of  8  January  1975.  This  guidance  directs  that  an  accuracy  technology 
program  be  pursued »  the  purpose  of  which  Is  to  develop  the  ability  to  predict  with  confidence  the  costs  and  schedules  associated 
with  achieving  quantified  accuracy  improvements  in  future  missile  systems.  A  specific  objective  is  that  the  program  be  compatible 
with  providing  an  improved  accuracy  capability  for  future  Sea  Launched  Ballistic  Missile  Modernisation. 

(U)  RELATED  ACTIVITIES;  Directly  related  to  TRIDENT  1  Missile  System  (Program  Element  11228N.  Project  B0003)  and  TRIDEIIT  II 
Missile  System  (Program  Element  63371N,  Project  B0951).  The  capability  to  meet  specifiable  accuracy  objectives  in  the  TRmNT  II 
development  project  Is  directly  dependent  upon  progress  that  la  achieved  In  the  Improved  Accuracy  Program. 

(U)  WORK  PERFORMED  BY:  In-House:  Naval  Surface  Weapons  Center,  Dahlgren,  VA;  Eastern  Space  and  Missile  Center,  Cocoa  Beach,  FL; 
Naval  Air  Development  Center,  Warminster,  PA.  Contractors:  Lockheed  Missiles  and  Space  Company,  Sunnyvale,  CA;  Sperry  Systems 
Management  Division,  Great  Neck,  NY;  Interstate  Electronics  Corporation,  Anaheim,  CA;  The  Analytic  Sciences  Corporation,  Reading, 
MA;  Charles  Stark  Draper  Laboratory,  Cambridge,  MA;  Dynamics  Research  Corporation,  Wilmington,  MA;  Applied  Physics  Laboratory, 
Johns  Hopkins  University,  Laurel,  Rockwell  International,  Autonetlcs,  Anaheim,  CA;  General  Electric  Co.,  Ordnance  Systems 
Division,  Pittsfield,  HA;  Automation  Industries,  Inc«,  Vitro  Laboratories  Division,  Sliver  Spring,  MD. 

fU)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Capability  of  the  Satellite  Missile  Tracking  System  to  provide  precise  definition  of 
TRIDENT  missile  flight  test  performance  has  been  demonstrated  and  Is  now  In  use.  Bottom  mounted  transponders  and  beacons  have 
been  installed  In  all  Atlantic  operational  test  launch  areas  to  verify  submarine  position  and  velocity  at  launch.  Precision 
reentry  body  instrumentation  packages  have  been  designed,  and  produced.  TRIDENT  I  test  flights  using  precision  reentry  body 
Instrumentation  and  the  Satellite  Missile  Tracking  System  were  conducted  from  FY  1978  through  FY  1961.  Detailed  accuracy  models  of 
the  TRIDENT  I  weapon  system  have  been  developed  and  are  being  refined  based  on  the  results  of  the  error  measurement  and  estimation 
being  conducted  on  TRIDENT  I  operational  tests.  The  modeling  and  error  analysis  activities  have  identified  the  need  for  Improved 
components  and  procedures  and  advanced  development  of  same  has  been  Initiated.  Examination  and  evaluation  of  various  advanced 
system  concepts  have  been  carried  out  and  the  most  promising  have  been  selected  for  further  study.  Changes  in  the  1RIDENT  sub¬ 
marine  schedule  have  delayed  Demonstration  and  Shakedown  Operation  tests  from  TRIDENT  Fleet  Ballistic  Missile  Submarines  beyond 
the  end  of  the  Improved  Accuracy  Program.  Advanced  development  of  those  components  and  concepts  which  earlier  year  effort  has 
shown  to  be  moat  promising  and  which  can  be  accommodated  within  funding  limitations  were  conducted. 
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Project :  JQ094 

Program  ELenent:  1I221N 

DOD  Mission  kreA:  112  -  Sea  Based  Strike 


Title:  Improved  Accuracy  Program 
Title:  Fleet  Ballistic  Hlaslle  System 
Budget  Activity:  3  -  Strategic  Programs 


2.  (U)  FY  1932  Program;  Completion  of  error  measurements  and  estimates  on  TRIDENT  I  Demonstration  and  Shakedown  Opera-tlon  test 
flights;  continue  advanced  development  of  selected  Improved  components  and  advanced  concepts  which  could  not  be  completed  in  FY 
1981  due  to  technology  or  funding  limitations;  and  documentation  of  the  final  results* 


3.  (U) 

PY  1983  Planned  Program:  Not  applicable. 

4.  (U) 

ProKraa  to 

Completion:  Not  applicable. 

5.  <U) 

Hllcstonea: 

Project  completes  in  FY  1982, 

6.  (U) 

Resources: 

Project 

No, 

Title 

FY  1981 
Actual 

FY  1982 
EltlMte 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  CoBplatlon 

Total 

EstlaatfMl 

Cost 

J0094 

Improved  Accuracy  Program 

93,644 

43,822 

0 

0 

0 

625,001 

386 
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Project:  SQ942 
Program  Element:  11221N 
DOD  Mission  Area:  1X2  -  Sea  Based  Strike 

(U)  DETAILED  BACKGRQUm)  AWD  DESCRIPTION:  Fleet  Ballistic  Missile  Submarines  (SSBNs)  will  be  relied  upon  for,^  significant  contri¬ 
bution  to  deterrence  of  nuclear  war  through  the  19S0s  and  Into  the  early  19908.  To  maintain  the  Fleet  Ballistic  Missile  Submarine 
force  as  a  credible  strategic  deterrent,  the  current  Fleet  Ballistic  Missile  Submarine  acoustic  advantage  over  the  Soviet  attack 
submarine  force  must  be  maintained.  As  threat  attack  submarine  silencing  techniques  and  sensor  system  improvements  are  attained 
the  time  available  for  U.S.  Fleet  Ballistic  Missile  Submarines  to  recognize  the  presence  of  a  threat,  localize  the  threat,  and 
take  evasive  action  prior  to  counter  detection  will  be  reduced.  This  problem  Is  particularly  acute  in  a  multicontact  environment 
which  Is  routinely  encountered  today  In  the  Mediterranean  and  Morth  Atlantic  patrol  areas.  U.S.  Fleet  Ballistic  Missile  Sub¬ 
marines  must  be  equipped  with  a  system  which  will^ 

J  The  Improved  Sonar  Processing  Equipment  development 
was  initiated  to  provide  this  combination  of  signal  processing  and  information  processing,  however,  this  effort  was  restructured 
In  FY  19^1  to  provide  an  electronics  suite  for  use  with  the  AM/5QR-15.  Development  of  a  modified  array  for  the  AN/BQR-15  towed 
array  system  la  proceeding,  as  well  as  Initial  planning  for  reliability  and  maintainability  upgrades  to  numerous  sonar  systems  to 
compensate  for  the  loss  of  funding  for  the  Improved  Sonar  Processing  Equipment.  In  addition,  continued  studies  are  performed  to 

assess  the  vulnerability  and  effectiveness  of  Fleet  Ballistic  Missile  Submarine  Unique  Sonar  Systems. 

(U)  RELATED  ACTIVITIES:  Directly  related  to  Fleet  Ballistic  Missile  System,  Program  Element  11221N,  Project  J0091;  Advanced 

Signal  Processor,  Program  Element  6426bH;  Tactical  Towed  Array  Sonar,  Program  Element  64713N. 

<U)  WORK  PERFORMED  BY:  In-House:  Naval  Underwater  Systems  Center,  New  London,  CT;  Naval  Electronic  Systems  Command,  Washington, 

DC;  Naval  Air  Development  Center,  Warminster,  PA.  Contractors:  Rockwell  International,  Anaheim,  CA,  Honeywell,  Inc.,  West 

Covina,  CA;  Ford  Aerospace,  Palo  Alto,  CA;  Electronic  Memories,  Chatsworth,  CA;  Raytheon  Company,  Sudbury,  MA;  International 
Business  Machines  Corporation,  Manassas,  VA;  Tracor,  Inc.,  Rockville,  MD;  Western  Electric  Company,  Winston  Salem,  NC. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

l«  (U)  FY  1981  and  Prior  Accomplishments;  The  Improved  Sonar  Processing  Equipment  design  study  competition  was  initiated  In  early 
197A.  Rockwell  International  and  Western  Electric  were  selected  from  7  bidders  to  define  the  Improved  Sonar  Processing  Equipment 

design  during  competitive  funded  design  studies.  The  design  was  constrained  to  use  existing  off-the-shelf  and  Navy  standard 

processing  and  display  hardware.  Less  than  lOZ  of  Improved  Sonar  Processing  Equipment  hardware  was  new  design.  In  March  1977, 

Rockwell  International  was  selected  as  prime  contractor  and  full  scale  development  was  Initiated.  During  FY  1979  all  hardware 

design  wa‘^  completed.  During  FY  1980,  hardware  deliveries  and  unit  testing  was  completed  and  system  Integration  started.  Major 
test  and  Installation  planning  for  Operational  Test  and  Evaluation  was  Initiated.  During  FY  1981,  the  Improved  Sonar  Processing 

Equipment  program  was  restructured  to  provide  an  electronics  suite  for  use  with  the  AN/BQR-IS. 


Title:  SSBN  Unique  Sonar 

Title:  Fleet  Ballistic  Missile  System 
Budget  Activity;  3  -  Strategic  Programs 


Pir^Ject:  S0942 
Program  Element:  1122IN 

DOD  Hisslon  Area;  ir2  -  Sea  Based  Strike 


Title:  SSBW  Unique  Sonar 

Title:  Fleet  Ballistic  Missile  System 
Budget  AcTlvlTy:  3  -  Strategic  Programs 


2.  (U)  FY  19B2  Program;  Continue  redirected  Improved  Sonar  Processing  Equipment  development  to  effort  of  lesser  scope  and  cost 
which  will  provide  iacresaed  proceaalng  capability  and  enhanced  reliability  and  maintainability.  Complete  towed  array  modifica¬ 
tion  development.  Commence  planning  for  reliability  and  maintainability  upgrades  for  existing  sonar  equipments. 

3.  (U)  FY  1983  Planned  Program:  Complete  development  of  the  restructured  Improved  Sonar  Processing  Equipment  Program.  Initiate 
reliability  and  maintainability  upgrade  atudiea  for  Fleet  Ballistic  Missile  Submarines. 

4.  (U)  FY  1984  Planned  Program:  Continue  vulnerability  and  effectiveness  studies  and  reliability  and  maintainability  upgrades. 

5.  (U)  Program  to  Completion;  Install  AW/BQR-15  array  modification  and  restructured  Improved  Sonar  Processing  Equipment  on  31 
Fleet  Ballistic  Missile  Submarines  and  provide  5  trainers.  Install  reliability  and  mantalnablllty  upgrades  on  31  Fleet  Ballistic 
Missile  Submarines  and  in  all  trainers. 


6.  <U)  Milestones: 

Milestone  Date 

Approval  for  Service  Use  FY  1983 

Initial  Operational  Capability  FY  1985 


7.  (U)  Resources: 
Project 

No.  Title 


Total 

FY  1981  FY  2982  FY  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Cost _ 


S0942  SSBN  Unique  Sonar 


24,138  6,166  10,085  14,656  Continuing  Continuing 


588 


i 


Project;  S126S 
Propraw  Element;  11221N 
DOD  Mission  Area:  112  -  Sea  Baaed  Strike 

(U)  DETATLRP  BACKGROUND  AMD  PgSCRlPTlOM;  Fleet  Ballistic  Missile  Subaarine  unique  countermeasures  developments  are  aimed  at 
extending  the  effectiveness  and  improving  the  survtvahillty  of  the  Fleet  Ballistic  Missile  Weapons  system*  Efforts  under  this 
project  will  Increase  the  performance  capability  of  the  AN/BLR-IA  Acoustic  Countermeasure  receiving  system^ 

and  develop  laprovments  for  the  Mobile  Submarine  Simulator,  Mark  S7,  in  order  to  Increase  strategic 
submarine  survivability  and^rotectlon  against  current  and  post'~^lSBS  threat. 

(U)  RELATED  ACTIVITIES;  TRIDEMT  I  missile  and  TRIiffiNT  submarine  development  under  Program  Element  1122SN;  Advanced  sonar  signal 
processor  development  under  Program  Element  64266N;  TRIDEMT  tl  Missile  development  under  Program  Element  63371N;  and  Fleet 
Ballistic  Missile  Submarine  Security  Improvements  under  Program  Element  11224N. 

(U)  WORK  PERFORMED  BY;  Tn^Mouse:  Naval  Underwater  Systems  Center,  New  London,  CT;  Naval  Ocean  Systems  Center,  San  Diego,  CA* 
Contractors;  Sperry  Systems  Management  Division,  Crest  Neck,  NY;  Gould  Inc.,  Cleveland,  OH. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1*  <U)  PY  ISBl  and  Prior  Accomplishment;  Completed  transfer  of  Nobile  Submarine  Simulator  and  AN/BLR-14  development  from  Program 
Element  64362N,  Project  S0233,  Submarine  ncouetlc  Warfare*  Completed  Improvement  program  planning  and  commenced  development  of 
Hardware  design  for  the  Phase  I  Mobile  Submarine  Simulator  Improvements*  Commenced  engineering  development  model  design  for  the 
AN/RLR*14  improvements* 

2.  (U)  FY  19S2  Program;  Continue  engineering  development  of  Mobile  Submarine  Simulator  and  AN/BLR-14  countermeasures  receiving 

set  Iffl pr o vements^  ^  Complete  engineering  development  model 

design  and  commence  fabrication  of  AN/BLR-’IA  improvements.  Conduct  feaalblMty  Investigations  and  component  analyses  ^ 

3.  (U)  PY  19H3  Planned  Program;  Complete  engineering  development  model  fabrication  and  conduct  technical /operational  evaluation 
of  the  AN/BLR'l4  countermeasures  receiving  set  improvements*  Continue  hardware  fabrication  of  the  Phase  I  Mobile  Submarine 
Simulator  improvements.  Complete  engineering  development  specification  and  award  design  and  fabrication  contract ' 
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Title:  SSBN  Unique  Countermeasure  Developement 
Title:  Fleet  Ballistic  Missile  System 
Budget  Activity:  3  -  Strategic  Programs 


Project:  S1265 

Program  Rtet»»ent:  11221N 

OOD  Mission  Area:  TTT^  Sea  BaseH  Strike 


Title:  SSBN  Unique  Counteraeasure  Dcvelopewent 
Title:  Fleet  Salltatlc  Missile  SysteSt 
BuH^et  Acttirlty:  ^  -  Strategic  Pronfaiia 


(U)  FY  19PA  Planned  Prograa:  Obtain  approval  for  service  use  for  AM/BLk-l4  Inprovements.  Conplete  fabrication  anrt  conduct 
fleet  operational  test  and  e^luatlon  of  the  Phase  1  Mobile  Subtiarlne  Slnulator  itaprovements*  Complete  engineering  developnent 
model  design  and  fabrication  __  and  commence  development  testing. 

(y)  Program  to  Completion:  This  Is  a  continuing  program. 

A.  (!J)  Milestones:  Not  applicable. 


Project 

No. 

Title 

FY  19«1 
Actual 

FT  1982 
Eatliute 

FT  1983 
Eat  lute 

FY  198* 
Estlaate 

Additional 
to  Conpletlon 

Total 

Eatlaated 

Coat 

SI  265 

SSBN  Unique  Counterneaeure  Developnent 

5.6*8 

5,901 

6,386 

6,616 

Contlnulnit 

Continuing 
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FY  1963  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  11224N 

DOD  Mission  Area:  112  Sea  Based  Strike 


Title:  SSflW  Security  Program 

Budget  Activity:  3  ~  Strategic  Prograae 


(U)  RESOURCES  (PROJECT  LISTING);  (Dollars  in  Thousands) 


Project 

No. 

JU092 

R0092 

R1585 


Title 

TOTAL  FOR  PROGRAM  ELEMENT 
SSBN  Security 
SSBN  Security 

Advanced  Technology  Concepts  and  Countermeasures 


FY  1981 
Actual 
42,312 
39,812 

2,500 

0 


FY  1982 
Estimate 
36,729 
36,729 
0 
0 


FY  1983 
Estimate 
36,691 
35,449 
0 

1,242 


FY  1984 
Estimate 
59,766 
58,454 
0 

1,312 


Additional 
to  Completion 
Continuing 
Continuing 


Total 

Estimated 

Cost _ 

Continuing 

Continuing 


Continuing  Continuing 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  provides  for  an  authoritative  technological  assessment  of  poten¬ 
tial  Soviet  capability  to  threaten  the  deterrent  effectiveness  of  the  U,S.  Fleet  Ballistic  Missile  Submarine  Force,  and  develop¬ 
ment  of  countermeasure  technology.  New  technology  advances  will  be  evaluated  for  application  as  countermeasures  to  potential 
threats  to  Fleet  Ballistic  Missile  Submarine  Force  covert  mobility. 

<U)  BASIS  FOR  FY  1983  RPT&E  REQUEST;  Continue  assesaments  of  Individual  threat  mechanisms,  Initiate  new  project  to  formalize  the 
evaluation  of  new  technologies  for  application  as  threat  countermeasures,  and  conduct  major  at-aea  tests.  As  this  Is  a  continuing 
program,  the  above  funding  profile  Includes  outyear  escalation  and  encompasses  all  work  or  development  phases  now  planned  or 
anticipated  through  FY  1984  only. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thousands).  The  changes  between  the  funding  profile  shown  in  the 
FY  1962  Descriptive  Summary  and  this  Descriptive  Summary  are  as  follows:  a  reduction  of  2,418  in  FY  1981  due  to  inflation 
adjustments  as  well  as  a  reprogramming  of  2,500  between  projects  within  the  program  element;  a  reduction  of  5,628  In  FY  1982, 
which  Includes  54  due  to  program  restructuring,  574  for  revision  of  Inflation  estimates,  and  5,000  due  to  Navy  budget  reductions; 
and  A  reduction  of  17,052  In  FY  1983,  which  Includes  1,688  for  revision  of  Inflation  estimate,  3,567  due  to  Navy  reductions,  and 
11,797  due  to  program  restructuring,  as  well  as  an  internal  adjustments  of  1,242  to  establish  Project  R1565,  Advanced  Technology 
Concepts  and  Countermeasures. 


^roj»ram  Klewent:  \  1 224N 

non  Mission  AresJ  112  -  Sea  ftaseH  Strike 


(U^  HETATLED  BACKGROUND  AND  DESCRIPTION:  SSBN  Security  Program  Is  deHlcateH  to  maintaining  continuing  survivability  of  the  (f.S. 
sea  haserf  rf^errent  system.  Rei»earch  an<^  development  are  specifically  rflrecteH  towar<<  IclentlfylnK  technically  feasible  Soviet 
capabilities  and,  where  appro¬ 
priate,  applfcatlon  of  new  technologic;^  toward  development  of  countermeasures.  Development  of  relevant  technologies  provides  the 
basis  for  an  authoritative  assessment  of  the  survivability  of  that  forc'^,  permits  maintaining  Its  survivability  and  contributes  to 
the  technological  base  for  future  sea-based  systems. 

(U)  RELATED  ACTIVITIES;  Director,  Naval  Warfare  (OP-OS5)  and  Director,  Advanced  Research  Projects  Agency  conduct  related  research 
and  development.  Although  technologies  are  slmll.; emphasis  of  the  SSBN  Security  Program  Is  on  D.  S.  fleet  ballistic  missile 
submarine  survivability  In  the  face  of  anti-submarine  warfare  against  the  U.S.  for  the  long  term  future,  whereas  Director,  Naval 
Warfare  efforts  are  directed  at  U.S. offensive  anti-submarine  warfare  against  the  Soviets.  Director,  Defense  Advanced  Research 
Proiects  Agency  conducts  a  variety  of  pertinent  technological  Investigations.  The  Defense  Advanced  Research  Projects  Agency’s 
Nonacousttc  Surveillance  Program  was  trenaferred  to  the  SSBN  Security  Program  during  PY  ISRO. 

(U)  WORK  PERFORMED  BY;  In-House!  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Annapolis,  MD;  Naval  Ocean  Systems 
Center,  San  Diego,  CA;  Naval  Oceanographic  Office,  Bay  St.  Louis,  MS;  Naval  Underwater  Systems  Center,  Newport,  RI  and  New  London, 
CT;  Naval  Coastal  Systems  Center,  Panama  City,  FL;  Naval  Research  Laboratory,  Washington,  DC.  Contractors:  Applied  Physics 
Laboratory,  Johns  Hopkins  University,  Laurel,  MD;  TRW,  Redondo  Beach,  CA;  ORT  Inc.,  Silver  Spring,  MD;  Flow  Rtiearch  Incorporated, 
Seattle,  WA;  Dynamics  Technology,  Torrance,  CA;  Arete  Associates,  Enclno,  CA;  Bendlx  Aerospace,  Ann  Arbor,  MI;  Poseidon  Research, 
Los  Angeles,  CA;  Science  Applications,  Inc.,  LaJolta,  CA,  Seattle,  VA,  McLean,  FA,  and  Tucson,  A2;  and  North  American  Rockwell, 
Anaheim,  CA. 

(U)  PROGRAM  accomplishments  AND  FITTURR  PROCRAMS: 

!•  (U)  FY  19RI  and  Prior  Accomplishments:  Effort  under  this  program  was  Initiated  In  PY  1^70  and  has  heen  directed  toward 
research,  technology  development  and  systems  applications  related  to  the  security  of  the  Fleet  Ballistic  Missile  Submarine  Force. 
Because  the  development  of  a  threat  to  that  security  could  arise  out  of  one  or  more  of  several  technologies,  the  program  baa  heen 
•vigorously  pursued  on  a  broad  front  spanning  many  technical  areas.  As  maturity  Is  approached  in  any  technical  area,  efforts  arc 
more  sharply  focused  upon  the  key  technical  Issues  and  more  heavily  dedicated  to  at-sea  experiments  to  resolve  those  Issues  to 
permit  an  authoritative  assessment  of  the  severity  of  the  potential  threat.  Operational  forces  are  being  utilised  under  this 
program  to  collect  at-sea  data  for  survivability  assessments.  Principal  efforts  are  concentrated  upon  the  technical  characterisa¬ 
tion  of  potential  threats  and  counters,  critical  experiments  that  carry  such  concepts  to  the  point  of  proof  of  principle,  and 
assessments  of  the  net  effects  upon  ^rce  survivability.  Technologies  considered  are  acoustic,  hydrodynamic,  electro-magnetic  and 
direct  observables  associated  with  "^fleet  ballistic  missile  submarines;  the  ambient 
characteristics  chat  relate  to  auch  'olwervahles;  and  the  counters  to  any  ^tentlally  serious  threats  Identified.  A  project  Is 
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terminated  when  an  authoritative  assessment  can  he  made  or.  In  the  case  of  countermeasure  technology,  when  proof  of  principle  ha*? 
been  satisfactorily  demonstrated.  Major  accomplishments  during  FY  l^Al  include  the  following:  Acoustics  •  Conducted 
experiments  evaluating  the  performance  off 

1  analyzed  data  ^om  FY  I9ft0  at-sea  test  to  demonstrate  the  potential  for 

r”  j  Direct 

*0T>8ervahles  -  Conducted  a  major  ocean  test  to  assess  the  detectability  of 
I  Initiated  studies  of  several  countermeasure  cechnl<iues  for  reducing 
completed  breadboard  development  of  ^designed  to 

:  conducted  an  ocean  teat  to  assess  the  detectability  of 

\  Initiated  detailed  detection  modeling  of  jxpected  from  a  fleet  halll^tic  missile 

submarine*  ^  J;^conducted  the  first  phase  of  preliminary  analysis  of  th^  I 

j  detectability  of  ;  developed  a  countermeasure  ^concept  t<^reduce  oetectahlllty 

In  particular  ocean  areas;  convened  a  major  multi-contractor  working  group  to  quantify  the  detectability  of 

submerged  fleet  ballistic  missile  submarines.  Hydrodynamics  -  Completed  analysis  of  data  from  FY  19R0  Combined  Hydrodynamics 
Experiment^  junder  varying 

condltlona  oT*  detection,  and  eatablishment  requirements  for  advanced  detection  systems;  conducted  , 

^experiment;  conducted  background  *  measurements  using  advanced  sensors^  )and 


ballistic  missile 


analyzed  data;  obtained  data 


;  conducted  countermeasure-related  investigations 


;  conducted  needed  supporting  laboratory  experiments;  Initiated  advanced  sensor  development 
.  completed  work  oT*  Magneto-Hydrodynamic  Phenomena  (MHP)  Task  Force  and  Initiated  efforts  on  measurements  progra^ recommended 
by  that  Task  Force;  designed  and  prepared  for  FY  1982  detection  experiment  building  on  knowledge  and  capabllltes  to  date. 
Magnetics  -  Assessed  detectability  of 

signatures  using  jdetectlon  theory,  taking  Into  account  fin  addition  to 

previously  considered  noise  sources! •  L  Environment  -  Acquired 

and  evaluated  environmental  dsta  in  Tor  representative  of)  submarine  operational  areas  to  support  test  and  assessments  related  to 
fleet  ballistic  missile  submarine  security. 

2.(U)  FY  1982  Program;  Acoustics  -  Continue  analysis^  for  detection  of  the  fleet 

ballistic  missile  submarine  ;  Initiate  theoretical  and  experimental  efforts  toward  assessing  the  threat  potential 

of*  Direct  Obaervables  -  Conduct  an^xtenslve  analysis  of  the  copious  ^ 

data  gathered  during  FY  1981  "testing  to  assess  the  detec^blllty  over  a  wide  range  of 

envlronmentaf~"and  operational  parameters;  develop  statistical  models 

updated  threat  analysis;  continue  assessment  of  countermeasure  techniques  to  reduce  '  detectahlliy 

examine  the  potential  of  several  signal  processing  concepts  for  Increasljtg  the  detectablllt^^f 

complete  development  of  detection  model  to  predict  the  from  a  submerged  fleet  ballistic  missile  submartlTk 
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•  ^  for  use  In  a  preliminary  <ietectabtltty  fthreat)  analysis;  upgrade  the  capahility  of  the 

developed  during  FY  1981;  complete  the  preliminary  assessment  of  the  ^  detectability  of  the 

;  conduct  a  comprehensive  assessment  of  the  long-range  plans  and  goals  “Tor  of 

'  _;_conduct  a  na  ^or  field  test  to  assess  the  detectability  of  Tsubmarlnes; 

further  categorize  *  .  Hydrodynamics  -  Conduct  major  detection  experiment;  complete 

analysis  of  data  collected  during  J experiment  conducted  In  FY  1981;  conduct  exprlnent  to  obtain 

measurements  using  advanced  s^sors  and  analyze  data  therefrom;  analyze 

"^ata  on  ' _  ^  and  collect  d^a  _ 

conduct  and  exploit  data  from  at-sea  experiment  to  obtain  preliminary  'data  on  a  fleer  ballistic  missile 

submarine  __  |  continue  development  and  at-sea  testing  of  advanced  sensors  for  use  In  FY  1983  detection 

experiment;  develop  sensor  system  fo^use  in  FY  1983  fleet  ballistic  missile  submarine  j 

^experiment;  assess  _  detection  feasibility;  conduct  countermeasure  related 
investigations  ;  conduct  needed  supporting  laboratory  experiments  and  theoretical  studies.  Magnetics 

-  Complete  threat  element  analysis  of  concept  employing  advanced  sensors) 

.  -  Continue  acquisition  and  evaluation  of  relevant  environ¬ 

mental  data  needed  to  support  resolution  of  technical  Issues  pertaining  to  fleet  ballistic  missile  submarine  detectability  at 
sea, 


3,  (U)  FY  1983  Planned  Program:  Acoustics  -  Complete  threat  analysis  of  the  effectiveness  _  In  detecting 

the  fleet  hal list IcmlTsfle  submarine  |  continue  assessment  of  fleet  ballistic’  missile  submarine  deTectablll ty  by 

^  Direct  Observables  -  Complete  the  updated  Threat  Element  Analysis 
(based  upon  the  FY  1982  analysis  of  the  data  from  the  FY  l981^detection  experiment;  assess  whether 
detectability  Is  increased  by  the  use  of  J;  conduct  _  detection  'programs 

consistent  with  the  FY  1982  long-range  project  plan  recommendations 

analyze  *  data  gaT^ie^pd  during  ^  1982  testing.  Hydrodynamics  -  Analyze 

FY  IH82  data  collected’  ;  conduct  detection  experiment  using  advanced  sensors; 

conduct  experiment  to  obtain  data  on  fleet  ballistic  missile  submarine 

continue  countermeasure  related  Investigations;  conduct  needed  supporting  laboratory  experiments  and  theoretical  studies. 
Magnetics  -  Initiate  any  new  efforts  warranted  by  analysis  to  be  com¬ 

pleted  In  FY  1982.  Environment  -  Continue  acquisition  and  evaluation  of  relevant  environmental  data  needed  to  support  resolution 
of  technical  issues  pertaining  to  fleet  ballistic  missile  submarine  detectability  at  sea  * 
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4.  (0)  FY  1984  Planned  Program:  Conduct  a  major  at-sea  experiment  evaluating  the  performance  of 

conduct  at-sea  exercises  to  prove  out*  "Jdetection  concepts  in  realistic  interd  isc  ipl  inary 

scenarios;  evaluate  effectiveness  of  proposed  countermeasures;  complete  analyses  from  field  tests  and  provide  threat  assessments. 
Focused  emphasis  on  selected  high-payoff  ideas  that  are  presently  undergoing  only  preliminary  evaluation  is  anticipated.  The 
technology  bass  program  in  support  of  the  major  thrust  areas  will  be  continued  to  Interpret  results  and  provide  for 
conceptualization  of  threat  concepts  indicated  by  new  information. 

5.  (U)  Program  to  Completion;  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicable. 


i 


®ro  iect  :  .T0<^Q2 

^rn;>ram  11226^ 

r>nn  Misslnn  Area:  --  Sea  Basef^  Strike 

(U>  nF.TATLF.D  BACK<^ROUVn  A*?D  T^ESCRTPTION;  SSW  Security  provltl^s  a  contlnulA^  Authoritative  Assessment  of  potential  Soviet  capa- 
hlHty  to  threaten  the  deterrent  effectiveness  of  the  n.S.  Fleet  Ralllstic  Missile  Suhmarlne  Force.  Research  and  development  are 
specifically  directed  toward  Identifying  technically  feasthle  Soviet  capahllltlesf*^ 

^and,  where  appropriate,  devetoplnjt  countermeasures  concepts.  Development  of 
relevant  technologies  provides  the  basis  for  an  authoritative  assessment  of  the  survlvahll t ty  of  the  M.S.  Fleet  Ralllstic  Missile 
Force,  permits  maintalnlnp  Its  survlvahlHty  and  contrihutes  to  the  technolo/?y  base  for  future  sea-based  systems. 

H’'!  RFLATEP  Af"TTVTTTFS:  Director,  Vaval  Warfare  and  Defense  Advanced  Research  Projects  Agency  conduct  related  research 

and  development.  Although  technoloples  are  similar,  emphasis  of  RSRN  Security  Program  Is  on  U.S.  fleet  ''alllstlc  missile 
suMt.iarine  survivability  In  the  face  of  antl-suhmarlne  warfare  against  the  ’^S.  for  the  lon^e  term  future,  whereas  Director,  Naval 
’’arfare  efforts  are  directed  at  ”,S.  offensive  anti-submarine  warfare  against  the  Soviets.  Director,  Defense  Advanced  Research 
’’rolects  Afency  conducts  a  variety  of  oertlnent  technoloelcal  Investigations.  The  Defense  Advanced  Research  Projects  Agency’s 
Vonacoustlc  Surveillance  Program  was  transferred  to  the  SSRS  Security  during  FY  IRRD, 

fi'l  u*<^RK  PFRFDRMFD  BY?  Tn-House:  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Annapolis,  MD;  Naval  Ocean  Systems 
Cent'^r,  San  Diego,  CA;  Naval  Oceanographic  Office,  Ray  St.  l.ou1s,  MS;  Naval  ’Underwater  Systems  Center,  Newport,  RT  and  New  London, 
CT;  Naval  Coastal  Systems  Center,  Panama  Cl  tv,  FL;  Naval  Research  babora torv ,  Washington,  DC.  Contractors:  Applied  Physics 
l.ahoratorv,  Tohns  Monklns  diversity,  Laurel,  MD;  TRW,  Redondo  Reach,  CA;  OR!  Inc.,  Sliver  Spring,  MD;  Flow  Research  Incorporated, 
Seattle, %'A;  Dynamics  Technologv,  Torrance,  CA;  Arete  Associates,  Fnclno,  CA;  Rendix  Aerospace,  Ann  Arbor,  Ml;  Poseidon  Research, 
Los  Angeles,  CA;  Science  Appl Icat Ions,  Tnc.,  La.Tolla,  CA,  Seattle,  WA,  McLean,  VA,  and  Tucson,  AZ;  and  North  American  Rockwell, 
Anaheim,  CA. 

fL)  program  accomplishments  ANn  FUTURR  PROCRAMS: 

1.  (yl  FY  19RI  and  Prior  Accomplishments:  Initiated  in  FY  1^70,  Fffort  has  been  directed  toward  research,  technology  develop¬ 
ment  and  systems  applications  related  to  the  security  of  the  ILS.  Fleet  Ralllstic  Missile  Submarine  Force.  Because  the  develop¬ 
ment  of  a  threat  to  that  security  could  arise  out  of  several  technologies,  the  program  has  been  vigorously  pursued  on  a  broad 
front  spanning  many  technical  areas.  As  maturity  Is  approached  in  any  technical  area,  efforts  arc  more  sharply  focused  upon  the 
kev  technical  issues  and  more  heavily  dedicated  to  at-sea  experiments  to  resolve  those  issues  to  permit  an  authoritative  assess¬ 
ment  of  the  severity  of  the  potential  threat.  Operational  forces  arc  being  utlllied  under  this  program  to  collect  at-sea  data  for 
survivability  assessments.  Principal  efforts  are  concentrated  upon  the  technical  characterization  of  potential  threats  and 
counters,  critical  «'P<»rlments  that  carry  such  concepts  to  the  point  of  proof  of  principle,  and  assessments  of  the  net  effects 
ipon  fnrce  survivability.  Technologies  considered  are  acoustic,  hydrodynamic,  electro-magnetic  and  direct  ohservables  associated 
with  fleet  ballistic  missile  submarines;  the  ambient  characteristics  that  relate  to  such 

obgorvahles;  and  the  counters  to  any  potentially  serious  threats  Identified.  A  project  ts  terminated  when  an  authoritatf ve 
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assessment  can  be  made  or,  In  the  case  of  countermeasure  technotoey  when  proof  of  pMnclple  has  been  satisfactorily  demonstrated. 
Maior  accomplishments  during  FY  1<>«1  Include  the  following:  Acoustics  -  Conducted  I  ~1experlment8  evaluat lng_the  perfor- 

J  and 


mance  of 

data  from  FY  19H0  at-sea  test 


assess  the  detectability  of  . 
countermeasure  techniques  for  re<^uctng 

jdeslqned  to 

teat  to  assess  the  detectabll I  tv  of 

modeling  of  _  _j  expected  fror 

conducted  the  first  phase  of  preliminary  analysis  of  the 
developed  a  countermeasure  *1  concept  to  reduce 


to  demonstrate  the  potential  for 

I  Direct  Observables  -  Conducted  a 


analyzed 
ma.lor  ocean  test  to 


\  Initiated  studies  of  several 
;  completed  breadboard  development  of 
^  conducted  an  ocean 
;  initiated  detailed  detection 

fleet  ballistic  missile  submarine' 

detectability  of 

detectability  In  particular  ocean^^areas;  convened  a 
^detectability  of  submerged  fleet  ballistic  missile 


establishment  of 


major  multi-contractor  working  group  to  quantify  ^ 

submarines.  Hydrodynamics  -  Completed  analysis  of  data  from  FY  I9ft0  Combined  Hydrodynamics  Experiment 

under  varying  conditions  of  detection,  and 
requirements  for  advanced  detection  systems;  conducted  "* experiment;  conducted 

^ackground  measurements  using  advanced  sensors  and  analyzed  data;  obtained  data  on 

conducted  countermeasure-related  Investleattons  conducted 

needed  supporting  laboratory  experiments;  Initiated  advanced  sensor  development  completed  work ’of  Magneto- 

Hyrfrodynaralc  Phenomena  (MHP)  Task  Force,  and  Initiated  efforts  on  measurements  program  recommended  by  that  Task  Force;  designed 
and  prepared  for  FY  l^H2  detection  experiment  building  on  knowledge  and  capabilities  to  date.  Magnetics  -  Assessed 
detectability  of  signatures  using  the 

detection  theory,  taking  Into  account  (In  addition  to  previously  considered 

noise  sources^ _  ^  .  Environment  -  Acquired  and  evaluated 

environmental  data  In  (or  representative  of)  submarine  operational  areas  to  support  tests  and  assessments  related  to  fleet 
ballistic  missile  submarine  security. 


2-  (i/>  FY  19H2  Program:  Acoustics  -  Continue  analysis _  detection  of  the  ( 

^leet  halllstlc  missile  submarine  Initiate  theoretical  and  experimental  efforts  toward  assessing  threat  potential  of 

Direct  Obaeryables  -  Conduct  an  extensive  analysis  of  the 

data  gathered  during  FY  IBHl  testing  to  assess  the  detec^blllty  '  over  a^wlde  range  of  environ¬ 
mental  and  operational  parameters;  develop  statlsttcal  models  for  use  In  an  updated 

threat  analysis;  continue  assessment  of  countermeasure  technique  to  reduce  __  detectability  .  examine 

the  potential  of  several  signal  processing  concepts  for  Increasing  the  detectability  or  complete 
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Hevelopnent  of  a  detection  model  to  predict  the ^  ^ ^  auSmerged  fleet  halllstlc  missile  submarine 

)  for  use  in  a  preliminary  detectability  (threat)  analysis;  upgrade  the  capability  of  the 
‘  developed  during  FY  19BI;  complete  the  preliminary  assessment  of  the  detectability  the 

conduct  a  comprehensive  assessment  of  the  long-range  plans  nnd  goals  for  .detection  of 

;  conduct  a  major  field  test  to  assess  the  detectability  of  suhmarlne;  further 

categorize  tfyrlrorfynanlcs  -  ConducT’  major  detection  experiment;  complete  an4ly8l8  of 

data  collected  during  ]  experiment  conducted  in  PY  1981;  conduct  experiment  to  obtain 

^  measureme nt s  using  advanced  sensors  |  |  and  analyze  data  therefrom;  analyze  data  on 

and  collect  data  conduct  and 

exploit  data  from  at-sea  experiment  to  obtain  preliminary"  data  on  a  fleet  ballistic  missile  submarine 

J  continue  development  and  at-sea  testing  of  advancejj  senso^rs  ; 

develop  advanced^  ^jsensor  system  for  use  ln_  fleet  ballistic  missile  submarine 

experiment;  assess  J detection  feasibility;  conduct  countermeasure^ related 
investigations  J;  conduct  needed  supporting  laboratory  experiments  and  theoretical  studies.  Magnetics  - 

Complete  threat  element  analysis  of  concept  employing  sensors' 

J  ^environment  -  Continue  acquisition  and  evaluation  of  relevant  envf ronnenta?  data 
needed  to  support  resolution  of  technical  issues  pertaining  to  fleet  ballistic  missile  submarine  detectability  at  sea.j 


fO)  FY  1988  Planned  Program:  Acoustics  -  Complete  threat  analysis  of  the  effectiveness  _ In  detectine 

the  fleet  balllstl^mlsslle  submarine^  continue  assessment  of  fleet  ballistic  missile  subn^ine  detectability  by 

Direct  Observables  -  Complete  the  updated  Threat  F.lement  Analysis  of  the  detectability  of  the 

floating  wire  antenna  based  upon  the  FY  1982  anaysls  of  the  data  from  the  FY  1981  detection  experiment;  assess  whether 

detectability  Is  Increased  by  the  use  o(‘_  ^  conduct  detect  ion  ’programs 

consistent  with  the  ^  1982  long-range  project  plan  recomreei^tlons 

analyze  _  data  gathered  during  FY  1982  testing.  Mydrodynamtcs  -  Analyze 

FY  1982  data  collected  conduct  detection  exoerlment  using  advanced  sensors; 

conduct  needed  supporting  laboratory  experiments  and  theoretical  studies.  Magnetics  -  Initiate  any  new  efforts  warranted  by 
__  analysis  to  be  completed  in  FY  1982.  Envt ronaent  -  Continue  acquisi¬ 

tion  and  evaluation  of  relevant  environmental  data  needed  to  support  resolution  of  tecbnirsl  Issues  to  fleet  ballistic  missile 
submarine  detectability  at  sea 


i 


I 


1 


Project:  JQ092 

Program  Element:  11224N 

DOD  Mission  Area:  112  -  Sea  Based  Strike 


Title:  SSSN  Security 

Title;  SSBN  Security  Program 

Budget  Activity:  3  -  Strategic  Programs 


4,  (U)  FY  1984  Planned  Program:  Conduct  a  malor  at-sea  exoerlment  evaluating  the  performance  of 

conduct  at-sea  exercises  to  prove  out  detection  concepts  in  realistic  Interdisciplinary  scenarios;  evaluate 
effectiveness  of  proposed  countermeasures;  complete  analyses  from  field  tests  and  provide  threat  assessments.  Focused  emphasis  on 
selected  hlgh-payoff  Ideas  that  are  presently  undergoing  only  preliminary  evaluation  Is  anticipated.  The  technology  base  program 
In  support  of  the  major  thrust  areas  will  be  continued  to  Interpret  results  and  provide  for  conceptualization  of  threat  concepts 
indicated  by  newl  Information. 


5.  (U)  Progiam  «to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestone:  Not  applicable. 

7.  (U)  Resources:  (Dollars  in  thousands) 

Total 
Estimated 
Cost 


Continuing 


Project 

-Vo. 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 

Estimate 

Additional 
to  Completion 

J0092 

SSBN  Security 

39,812 

36,729 

35,449 

58,454 

Cont inulng 

600 


% 
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PY  1983  Rtrr&E  DESCRtPTIVg  SUMMARY 


Program  Fleraciit:  11228N  Title:  TRIDEWT  I 


DoD  Mission  Area:  112  -  Sea  Based  Strike 

Budget  Activity:  3_j 

-  Strategic  Programs 

(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 

Total 

Project 

PY  1981  FY  1982 

FY  1983 

FY  1984 

Additional 

Eatimated 

No. 

Title 

Actual  Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

76,295  101,950 

90,565 

137,081 

Continuing 

Continuing 

B0003 

TRIDENT  I  Missile  System 

QUANTITY  (Development  flight  test  and  Performance 
Department  of  Energy  Costa 

26,047  41,471 

Evaluation  ■lasilas) 

36,248 

38,641 

Continuing 

Continuing 

(25) 

1,897,900 

B0004 

TRIDENT  Submarine  System 

Department  of  Energy  Costs 

50,24(1  60,479 

54,317 

98,440 

Continuing 

Continuing 

400,000 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  ThU  program  element  provides  for  the  continuing  development  of  the  TRIDEFTT 
System,  leading  to  an  Initial  Operational  Capability  In  September  1982.  TRIDENT  Is  a  long  term  U.S.  Navy  program,  undertaken  In 
accordance  with  Decision  Coordinating  Paper  67,  for  the  modernisation  and  orderly  replacement  of  presently  deployed  submarine 
ballistic  missile  systems  (POLARIS  and  POSEIDON).  These  systems  are  a  key  element  of  the  nation's  strategic  nuclear  deterrent. 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Funding  In  FY  1983  mill  continue  to  Investigate  Improvements  to  counter  potential  TRIDENT  I 
Strategic  Weapon  System  vulnerability  or  incrcBae  system  effectiveness  and  maintain  readiness  posture  for  MR  500  Evader  opera'> 
tlonal  capability.  Development  aspects  of  the  TRIDENT  submarine  program  which  support  deployment  will  continue,  as  well  as 
development  efforts  to  establish  an  East  Coast  Base  and  a  TRIDENT  modernlratlon  program.  As  this  Is  s  continuing  program,  the 
above  funding  profile  includes  outyesr  escalation  and  encompasses  all  work  or  development  phases  now  planned  or  anticipated 
through  FY  1984  only. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thousands).  The  changes  between  the  funding  profile  shown  In  the 
FY  1982  Descriptive  Summary  and  this  Descriptive  Summary  are  as  follows:  a  reduction  of  3,379  in  FY  1981,  245  in  B0003  due  to 
reduction  in  Inflation  estimates,  633  In  B0004  due  to  adjustments  In  the  FY  1981  Supplemental/FY  1982  Amendment  for  Inflation  and 
economic  reductions,  and  2,501  In  B0004  due  to  reprogramming;  a  reduction  of  2,222  In  FY  1982,  624  in  B0003  and  1,598  in  B0004 
due  to  adjusted  inflation  estimates;  and  a  reduction  of  10,997  in  FY  1^83,  1,202  for  adjusted  Inflation  estimates  and  2,606  for 
decreases  to  the  MK  500  program  In  B0003,  and  7,189  due  to  a  combination  of  adjusted  inflation  estimates  and  program  reductions 
In  B0004. 
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'Program  Klement:  1122RN 

DoD  Mission  Area:  112  -  Sea  Based  Strike 


Title:  TRTDRKT  I 

Budget  Activity:  -  Strategic  Prograas 


(U)  FUNDING  AS  REFLECTED  IN  THF.  FY  1QS2  DESCRIPTIVE  SUMMARY: 


Project 

No, 

Title 

FY  IRRO 
Actual 

FY  IRRl 
Estimate 

FY  10ft2 
Estimate 

FY  1083 

Est Imate 

Additional 
to  Completion 

Total 

Est imated 
Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

«4,030 

7<>,A74 

104,172 

10l,‘iA2 

Contlnui ng 

C'>ntiniilng 

80003 

TRIDENT  I  Missile  System 

36,R20 

26.282 

42,OOS 

40,056 

Continuing 

Continuing 

QUANTITY 

(30) 

80004 

TRIDENT  Submarine  System 

57,210 

53,38? 

62,077 

61,506 

Cont  Milng 

Continuing 

fU)  OTHER 

APPROPRIATION  FUNDS; 

Total 

FY  IRRl 

FY  1882 

FY  1883 

FY  1884 

Additional 

Estimated 

Actual 

Eatlaate 

Estimate 

Estimate 

to  Completion 

Cost 

Ship  Construction,  Navy  (SCN) 

I,0R8.20O 

330,700 

2,4h2,SOO 

1,648,700 

Continuing 

ContlnufnR 

Ouantlty  (TRIDENT  Submarines) 

(1) 

(0) 

(2) 

(1) 

(3) 

(15) 

Weapons  Procurement,  Navy  (WPN)  1/ 

828,803 

805,200 

741,600 

743,000 

448,100 

7,687,351 

Ouantlty  (TRIDENT  I  Mlaallea) 

(723 

(723 

(72) 

(72) 

(30) 

(630) 

Military  Conatr.ictlon  (MTLCON)  2(,  3/ 

SA.AOO 

UR,ooo 

188,300 

387,000 

Continuing 

Continuing 

Other  Procurement,  Navy  (OPN)  3/ 

A0,400 

A9,300 

84,000 

87,100 

Continuing 

Continuing 

1/  Total  TRIOFNT  T  and  Backflt*  Excludes  funds  for  replenishment  spares,  missile  Industrial  facilities  and  first 
destination  transportation,  none  of  which  are  acaulsltlon  costs.  Inventory  objective  (h30  missiles!  is  predicated  on  the 
avallahlUty  of  a  follow-on  TRIDENT  II  ralaslle  ln|_  !<»«<•. 


£/  Excludes  Backflt  costs,  which  are  reported  In  the  Descriptive  Summary  for  Frogran  Element  11221N. 


3/  Not  subject  to  authorization. 
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Progratn  Element :  1122ftN  Title:  TRIDENT  I 

OoD  Mission  Area:  112  -  Sea  Based  Strike  Budget  Activity:  3  ~  Strategic  Programs 


DETAILED  BACKGROUND  AND  DESCRIPTION:  The  TRIDENT  System  will  provide  a  highly  survlvahle  strategic  deterrent  for  the  1980s 
and  beyond.  Designed  to  he  a  coat  effective  replacement  for  the  POLARIS/POSFTDON  Systems^  TRIDENT  Incorporates  new  technology 
acquired  since  the  POURTS/POSEIDON  force  was  designed.  TRIDEI^T,  hulldtng  on  the  success  of  POLARIS/POSEIOON,  provides  a  counter 
to  the  Soviets*  continuing  hulld-up  of  their  strategic  forces  and  their  improved  early  warning  and  Antl-Balllstic  Missile  defen¬ 
ses.  TRIDENT  consists  of  three  major  systems:  Submarine  System,  Strategic  Weapon  System,  and  Integrated  Logistic  Support  System. 
The  principal  objectives  of  the  TRIDENT  design  and  development  are:  (1)  survivability  in  a  vigorous,  sophisticated  anti-submarine 
warfare  environment;  (2")  high  reliability  and  malntalnahlll ty,  minimizing  the  frequency  of  overhauls  and  reducing  their  complexity 
and  duration;  (3)  minimal  personnel  manning;  (4)  deployment  from  continental  Hnlted  States  bases  and  operating  capability  In  large 
ocean  areas,  continuously  within  range  of  targets  with  ability  of  Immediate  response  to  a  weapon  launch  order. 

(U)  RELATED  ACTIVITIES:  Close  coordination  Is  maintained  with  POSEIDON  support  Included  In  the  Fleet  Ballistic  Missile  System  and 
the  Improved  Accuracy  Program  projects,  both  under  Program  Element  1122iN;  the  SSN  688  Class  Attack  Submarine,  Program  Element 
24281N;  Fleet  Ballistic  Missile  Submarine  Security  Program  Element  11224N;  Extremely  Low  Frequency  Communications,  Program 
Element  11401N;  and  Navy  Strategic  Communications,  Program  Element  11402N.  Development  benefited  from  the  Air  Force  managed 
Advanced  Ballistic  Reentry  System,  Program  F.lement  63311F,  and  required  Joint  participation  with  the  Department  of  Energy  In 
TRIDENT  re-entry  vehicle  development. 

(U)  WORK  PERFORMED  BY:  In-House:  TRIDENT  System  Project  Office  (Project  Management),  Washington,  D.C.;  Naval  Sea  Systems 
Command,  Washington,  DC;  Strategic  Systems  Project  Office,  Washington,  D.C.;  David  W.  Taylor  Naval  Ship  Research  and  Development 
Center,  BethesHa,  MD;  Naval  Underwater  Systems  Center,  Newport,  RI,  and  New  London,  CT;  and  numerous  others.  Contractors ; 
Electric  Boat  Division  of  General  Dynamics  Corp.,  Groton,  CT;  Lockheed  Missiles  and  Space  Company,  Sunnyvale,  CA;  cKa e s 
Stark  Draper  Laboratory,  Cambridge,  MA;  General  Electric  Company,  Schenectady,  NY;  General  Electric  Co.,  Ordnance  Systems, 
Pittsfield,  MA;  International  Business  Machines  Corp.,  Manassas,  Va;  Hughes  Aircraft  Company,  Fullerton,  CA;  Westinghouse 
Electric  Corp.,  Pittsburgh,  PA;  Westinghouse  Electric  Corp.,  Sunnyvale,  CA;  RCA,  Camden,  NJ;  Sperry  Systems  Management  Division, 
Great  Neck,  NY;  and  numerous  others. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

(U)  FY  1981  and  Prior  Accomplishments:  Full  scale  C-4  Missile  Development  Flight  Test  Program  was  completed  in  July  1979. 
The  C-4  missile  was  Initially  deployed  on  a  backfltted  POSEIDON  Submarine  in  October  1979.  The  first  TRIDENT  submarine  conducted 
sea  trials  June  1981  -  September  1981,  and  demonstrated  successful  performance  of  all  ayatems.  Development  efforts  to  support 
submarine  deployment  included  Command  and  Control  System  evaluation,  hardware  procurement,  software  development  and  engineering 
Integration,  including  system  level  test  and  evaluation  at  the  Land  Based  Evaluation  Facility,  battery  life  testing,  towed  buoy 
antenna  testing,  integrated  radio  room  full  scale  prototype  fabrication,  propulsion  component  long  term  evaluation,  development  of 
propulsion  plant  testing,  operating  and  maintenance  procedures  and  development  of  nuclear  refueling  procedures  and  class  improve- 
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Pro^iram  Element:  11228H  Title:  TRIDRWT  I 

DoO  Mission  Area:  112  -  Sea  Based  Strike  Budget  Activity:  3  -  Strategic  Programs 

ment  program*  U*S.  Naval  Submarine  Base,  Bangor,  which  will  support  the  first  squadron  of  TRIDENT  suhtnarlnes,  was  developed,  and 
transferred  to  the  command  of  Commander-ln-Chlef,  U.S.  Pacific  Fleet  In  July  19R1.  Kings  Bay,  Ceorgla  was  selected  as  the  site 
for  an  East  Coast  TRIDENT  base,  and  planning  and  design  work  commenced* 

2.  (U)  PY  1982  Program;  Accept  delivery  of  and  deploy  lead  TRIKNT  ship.  Continue  test  and  development  In  the  areas  of  propul¬ 
sion,  system  test  and  evaluation,  command  and  control  communications  design  and  component  improvement  and  continue  TRIDENT 
modernization  program  efforts*  Continue  design  and  development  efforts  for  the  East  Coast  TRIDENT  base.  Effort  necessary  for 
deployment  of  the  C-4  missile  aboard  a  TRIDENT  submarine  will  he  completed,  and  efforts  will  continue  to  Investigate  Improvements 
to  counter  potential  C-4  missile  system  vulnerabilities  or  increase  system  effectiveness.  An  approximately  three  and  one-half 
year  readiness  posture  for  MK-500  evader  operational  capability  will  be  attained  for  the  advanced  evader  by  early  CY  19R2  and 
effort  will  continue  to  improve  MR  500  penetration  capability. 

3*  (U)  PY  1983  Planned  Program;  Continue  test  and  development  In  areas  of  propulsion  and  system  test  and  evaluation.  Continue 
TRIDENT  modernization  program  and  development  of  East  Coast  TRIDENT  Base.  Continue  to  Investigate  Improvements  to  counter  poten¬ 
tial  TRIDENT  I  Strategic  Weapon  System  vulnerabilities  or  Increase  system  effectiveness.  Maintain  an  approximate  3  1/2  years 
readiness  posture  to  HK-SOO  operational  capability  and  continue  to  Improve  penetration  capability  against  advanced  anti-ballistic 
mlaslle  systems*  Provide  hull,  mechanical  and  electrical  related  Investigations,  special  tests  and  developments  required  as  a 
result  of  deficiencies  identified  during  equipment  testing,  system  and  subsystem  shipboard  testing,  and  ship  trials  of  develop¬ 
mental  systems  and  components. 

4*  (U)  PY  1984  Planned  Program:  Continue  development  aspects  of  the  TRIDENT  Program  supporting  TRIDENT  submarine  deployment, 
engineering  and  design  effort  to  review  and  update  TRIDENT  specifications,  TRIDENT  modernization  program,  and  East  Coast  TRIDENT 
Base  development  efforts*  Maintain  readiness  posture  for  MR  500  operational  capability  and  exercise  engineering  disciplines 
necessary  to  confirm  maintenance  of  C-4  compatibility*  Continue  to  Investigate  improvements  to  counter  potential  TRIDENT  I 
Strategic  Weapon  System  vulnerabllltes  or  Increase  system  effectiveness* 

5.  (U)  Program  to  Completion:  An  approximate  3  1/2  3rear8  readiness  posture  to  acquire  a  MR-500  Evader  operational  capability 
will  be  maintained.  Periodic  participation  (about  once  every  fifteen  months)  of  the  NR-500  vehicle  aboard  C-4  missile  fllghts-of- 
opportunity  will  exercise  the  engineering  disciplines  necessary  to  confirm  maintenance  of  C-4  compatibility  and  to  maintain  criti¬ 
cal  vendor  support*  The  flight  tests  will  also  provide  a  mechanism  to  test  minor  modi f icatlons  to  the  evader  vehicle  that  will 
keep  the  concept  viable  against  a  changing  spectrum  of  enemy  defensive  threats*  Development  aspects  of  the  TRIDENT  submarine 
program  which  support  TRIDENT  submarine  deployment  will  continue*  Engineering  and  design  effort  to  review  and  update  TRIDENT 
specifications  will  continue  as  well  as  East  Coast  Submarine  Support  Base  and  TRIDENT  modernization  program  efforts* 
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Program  Element:  1122BN 

(ToO  Mission  Area:  112  -  Sea  Baaed  Strike 


Title:  TRIDEWT  I 

Budget  Activity:  3  -  Strategic  Programs 


6.  (U)  Hlleatonea: 


a.  (V)  TRIDENT  I  Hiaalle  System  Date 

(1)  Coanence  Program  Planning  Phase  10/71 

(2)  Technical  Program  Approval  3/74 

(Defense  Systems  Acquisition  Revlev  Council »  Phase  tl) 

(3)  Missile  Production  Approval  12/76 

(Defense  Systems  Acquisition  Revlev  Council,  Phase  HI) 

(4)  Operational  Availability  Date  10/79 

(Backflt  Into  POSEIDON  Configured  SSBN) 

(5)  Initial  Operational  Capability  Aboard  TRIDENT  Submarine  (3/R2)*  9/R2 


*  Date  shown  In  PY  1982  Descriptive  Summary.  Date  Change  caused  by  delay  In  delivery  of  lead  TRIDENT  Submarine.  Delivery 
occurred  In  October  1981.  Initial  Operational  Capability  occurs  eleven  months  after  delivery. 


b.  (U)  TRIDENT  Submarine  System  Date 

(1)  TRIDENT  Decision  Coordinating  Paper  approved  9/71 

(2)  Submarine  baseline  design  completed  3/72 

(3)  Secretary  of  Defense  Approval  for  full  scale  develop-  12/72 

ment  (Defense  Systems  Acquisition  Revlev  Council,  Phase  tl) 

(4)  Completed  submarine  contract  design  5/73 

(5)  Award  lead  submarine  construction  contract  7/74 

(6)  Approval  for  production  10/74 

(Defense  Systems  Acquisition  Revlev  Council,  Phase  III) 

(7)  Award  construction  contract  for  second  and  third  2/73 

submarines 

(8)  Award  construction  contract  for  fourth  submarine  2/76 

(9)  Conceptual  goals  Identified  8/76 

(10)  Award  construction  contract  for  fifth  submarine  6/77 

(11)  Start  concept  formulation  9/77 

(12)  Award  construction  contract  for  sixth  and  2/78 

seventh  submarines. 

(13)  Award  construction  contract  for  eighth  submarine  1/81 

(14)  Pinal  Site  Selection  -  East  Coast  Base  10/80 
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Prograoi  Elenent:  11228W 

DoD  Mission  Area:  112  *  Sea  Based  Strike 


Title:  TRIDENT  I 

Budget  Activity:  3  ~  Strategic  Prograns 


Pate 

(15)  Contract  delivery  date  -  lead  submarine  (4/79)*  1^/81  W 

(16)  Delivery  of  lead  submarine  10/81  W 

(17)  Award  construction  contract  for  ninth  submarine  1/82  ~ 

(18)  Initial  Operational  Capability  9/82 


*  Date  shown  In  PY  1982  Program  Element  Descriptive  Summary* 

l_/  Contract  modification  of  August  1981  revised  contract  delivery  date  to  10/81 »  Delivery  occurred  10/81 
^/  Initial  Operational  Capability  occurs  eleven  months  after  delivery* 
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Project:  80003  Title:  TRipgWT  1 _ 

Program  Element:  11228N  Title:  TRIDENT  I 

DoD  Mission  Area:  112  Sea  Based  Strike  Budget  Activity:  3  ~  Strategic  Programs 


(U)  DETAILED  BACKGROUND  AHD  DESCRIPTION:  The  TRIDENT  I  Strategic  Weapon  System  provides  and  supports  a  new  technology,  longer 
range  missile,  designated  C-4,  with  accuracy  and  effectiveness  at  longer  range  comparable  to  that  of  the  POSEIDON  (C~3)  missile 
at  half  that  range.  This  greater  range  capability  of  the  C'-A  missile  significantly  expands  the  ocean  operating  areas  available, 
thereby  enhancing  the  survlvahlll ty  of  TRIDENT  Fleet  Ballistic  Missile  Submarines.  The  C'A  missile  has  already  deployed  In  back- 
fitted  POSEIDON  Fleet  Ballistic  Missile  Submarines,  opening  additional  ocean  areas  for  their  operations.  The  TRIDENT  I  Strategic 
Weapon  System  Is  comprised  of  five  subsystems;  the  missile,  missile  guidance,  launcher,  missile  fire  control,  and  navigation. 
The  C-4  development  flight  test  program  consisted  of  twenty-Mve  test  launches.  Eighteen  of  these  tests  were  development  missiles 
(C-4X)  flown  from  flat  pads  ashore  into  calibrated  impact  areas.  Seven  Performance  Evaluation  Missiles  were  launched  from  a 
submarine  to  demonstrate  the  ability  of  the  production  process  to  produce  missiles  which  conformed  to  the  tactical  design  disclo¬ 
sure  package  and  which  met  performance  goals.  While  part  of  the  development  program,  they  were  the  first  missiles  produced 
employing  the  manufacturing  processes,  tooling  methods,  teat,  checkout,  and  assembly  procedures  now  being  used  in  the  tactical 
production  program.  Performance  Evaluation  Missiles  were  flown  from  a  hackfltted  POSEIDON  submarine,  demonstrating  underwater 
launch  capability  and  proofing  the  design  for  hackftttlng  POSEIDON  fleet  ballistic  missile  submarines  to  carry  C-A  missiles. 
Concurrent  with  and  Included  in  TRIDENT  I  development  is  the  advanced  development  of  an  evader  maneuvering  re*entry  vehicle, 
designated  MK-500.  The  evader  la  designed  to  perform  pre-programmed  evasive  maneuvers  during  the  final  stages  of  re-entry.  In 
corablftatlon  with  suitable  penetration  aids,  the  evader  could  he  deployed,  If  neceag^ry^  to  counter  a  broad  apectrum  of  potential 
ballistic  missile  defenses. 

(V)  RELATED  ACTIVITIES:  TRIDENT  I  development  has  been  Implemented  in  conjunction  with  the  TRIDENT  Submarine  System,  Program 
Element  1122aN,  and  In  close  coordination  with  POSEIDON  support  Included  In  the  Fleet  Ballistic  Missile  System  and  Improved 
Accuracy  Program  projects,  both  under  Program  Element  11221N.  Development  benefited  from  the  Air  Force  managed  Advanced  Ballistic 
Re-entry  System  Program  and  required  Joint  participation  with  Che  Department  of  Energy  In  TRIDENT  re-entry  vehicle  development. 

(U)  WORK  PERFORMED  BY!  In-House:  Naval  Surface  Weapons  Center,  Dahlgren,  VA;  Pacific  Missile  Test  Center,  Point  Mugu,  CA; 
Eastern  Space  and  Missile  Center,  Cocoa  Beach,  FL;  and  others.  Contractors;  Lockheed  Missiles  and  Space  Company,  Sunnyvale,  CA; 
Ceneral  Electric  Co.,  Ordnance  Systems,  Pittsfield,  MA;  Westlnghouse  Electric  Corporation,  Sunnyvale,  CA;  Sperry  Systems 
Management  Division,  Great  Neck,  NY;  Interstate  Electronics  Corporation,  Anaheim,  CA;  Charles  Stark  Draper  Laboratory,  Cambridge, 
MA;  Automation  Industries,  Inc.,  Vitro  Laboratories  Division,  Silver  Spring,  MD;  Applied  Physics  Laboratory,  Johns  Nopklns 
University,  Lauel,  MD;  Kaman  Sciences  Corporation,  Colorado  Springs,  CO;  and  others. 


607 


i 


Project:  B0003  Title:  TRIDENT  I 

Program  Element:  1122»N  Title:  TRIDENT  1 

DoD  Mission  Area:  112  -  Sea  Based  Strike  Budget  Activity:  3  -  Strategic  Programs 


(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Full  scale  C-4  missile  development  flight  test  program  was  completed  in  July  1979. 
The  C-4  Missile  was  Initially  deployed  on  a  backfitted  POSEIDON  submarine  In  October  1979.  An  advanced  development  phase  to 
demonstrate  TRIDENT  T/MK-SOO  Evader  compatibility  on  C-4X  missile  development  flight  tests  was  conducted.  Effort  started  In 
FY  1979  on  design  modlf Ications  to  improve  the  MK-500  penetration  capability  against  advanced  antl-balllstlc  missile  systems,  and 
to  attain  and  maintain  a  posture  of  readiness  to  acquire  and  deploy  an  operational  MR-SOO  capability  in  a  shorter  than  normal 
engineering  development  and  acquisition  time  span. 

2.  (U)  FT  1982  Program;  Support  effort  necessary  for  deployment  of  the  C-4  missile  aboard  a  TRIDENT  submarine  will  be  completed. 
Effort  to  provide  the  Pacific  Missile  Test  Center  with  the  capability  to  support  a  C-4  Follow-on  Operational  Test  program  will  be 
continued.  Investigation  of  improvements  to  counter  potential  TRIDENT  I  Strategic  Weapon  System  vulnerabilities  or  increase 
system  effectiveness  is  being  conducted.  An  approximate  3  1/2  year  readiness  posture  to  MX-500  evader  initial  operational  capa¬ 
bility  for  the  advanced  evader  will  be  attained  by  early  CY  1982.  Upgraded  evader  performance  will  be  demonstrated  and  effort  to 
Improve  penetration  capability  against  antl-bal llatlc  missile  systems  continues. 

3.  (U)  FY  1983  Planned  Program;  Continue  to  Investigate  Improvements  to  counter  potential  TRIDENT  I  Strategic  Weapon  System 
vulnerabilities  or  Increase  system  effectiveness.  Maintain  an  approximate  3  1/2  year  readiness  posture  to  MK-500  operational 
capability.  Continue  to  Improve  MK  500  penetration  capability  and  exercise  engineering  disciplines  necessary  to  confirm  main¬ 
tenance  of  C-4  compatibility  and  to  maintain  critical  vendor  support. 

4.  (U)  FY  19W4  Planned  Program:  Maintain  readiness  posture  to  MK-500  operational  capability  and  exerclae  disciplines  necessary 
to  confirm  maintenance  of  C-4  compatibility.  Continue  to  investigate  improvements  to  counter  potential  TRIDENT  I  Strategic  Weapon 
System  vulnerabilities  or  Increase  system  effectiveness. 

5.  (U)  Program  to  Completion:  An  approximate  3  1/2  year  readiness  posture  to  acquire  a  MK-500  evader  operational  capability  will 
be  maintained.  Periodic  participation  /about  once  every  fifteen  months)  of  the  MK-500  vehicle  aboard  C-4  missile  fllghts-of- 
opportunlty  will  exercise  the  engineering  disciplines  necessary  to  confirm  maintenance  of  C-4  compatibility  and  to  maintain 
critical  vendor  support.  The  flight  tests  will  also  provide  a  mechanism  to  test  minor  modifications  to  the  evader  vehicle  that 
will  keep  the  concept  viable  against  a  changing  spectrum  of  enemy  defensive  threats.  An  ongoing  effort  will  continue  to  Investi¬ 
gate  Improvements  to  counter  potential  TRIDENT  I  Strategic  Weapon  System  vulnerabilities  or  Increase  system  effectiveness. 
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Project :  BQOO!^ 

Program  F.lement:  11228N 

OoD  Mission  Area:  112  -  Sea  Based  Strive 


6.  (U)  Milestones: 

Milestone 

a.  Commence  Program  Planning  Phase 

b.  Technical  Program  Approval  (Defense  Systems  Acquisition  Review  Council,  Phase  IT) 

c.  Missile  Production  Approval  (Defense  Systems  Acquisition  Review  Council,  Phase  TIT) 

d.  Operational  AvallaMllty  Date  (Backflt  Into  POSEIDON  configured  Submarine) 

e.  Initial  Operational  Capability  Aboard  TRIDENT  Submarines  (3/R2>* 


*  Date  shown  in  FY  19ft2  Descriptive  Summary,  Date  change  caused  by  delay  In  delivery  of  lead  TRIDENT  Submarine. 


7-  (U) 

Resources: 

Project 

No. 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

B0003 

TRIDENT  I  Missile  System 

26,047 

41,471 

36,24R 

3R,641 

Continuing 

Continuing 

Date 

10/71 

3/74 

12/76 

10/79 

9/82 


Title:  TRIDENT  T 
Title:  TRIDENT  I 

Budget  Activity:  3  -  Strategic  Programs 
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Prolect:  B0003 

Program  Fllement;  1 122ftN 

DoD  Mission  Area;  112  -  Sea  Based  Strike 


Title:  TRIDFNT  1 
Title:  TRIDENT  I 

Budget  Activity:  I  -  Strategic  Programs 


(U)  TEST  AND  EVALUATION  DATA: 


1.  (U)  Development  Test  and  Evaluation:  The  TRIDENT  I  (C-^)  missile  development  program  was  conducted  under  the  management 
control  of  the  Strategic  Systems  Project  Office.  Major  development  contractors/agencles  are  as  follows: 


■^lAJOR  SUBSYSTEM 
Missile  System 
Missile  Propuls  ion 

MK-500  Evader  (Advanced 
Development) 
Guidance 
Fire  Control 
Navigation 
T.auncher 

Test  Instrumentation 
Warhead 


CONTRACTORS/AGENCIES 

Lockheed  Missiles  and  Space  Company  (Prime) 

Hercules,  Inc.  and  Thlokol  (Joint  venture) 

(Subcontractors  to  Lockheed  Missiles  and  Space  Company) 

General  Electronic  Company,  Reentry  and  Environmental  Systems 

Division  (Subcontractor  to  Lockheed  Missile  and  Space  Company) 
C.S.  Draper  Laboratory 

General  Electric  Company,  Ordnance  Systems 
Sperry  Systems  Management  Division 
Westlnghouse  Electric  Corporation 
Interstate  Electronics  Corporation 
Department  of  Energy 


The  path  of  development  followed  closely  those  of  the  POLARIS  and  POSEIDON  programs.  Steps  have  been  taken  to  Increase  the 
prohablllty  that  the  desired  TRIDENT  I  missile  flight  reliability  will  he  achieved  in  production  hardware  before  substantial 
numbers  of  missiles  are  deployed.  Critical  components  are  being  procured  in  a  continuous  production  program.  Particularly  In 
electronics  components,  continuous  production  run  buys  are  essential  to  insure  (Quality  because  the  total  quantities  required  for 
the  TRIDENT  I  program  comprise  an  extremely  small  fraction  of  the  supplier's  normal  production.  The  plan  for  TRIDENT  I  places 
more  emphasis  than  In  the  previous  POIJVRIS  and  POSEIDON  programs  on  quality  acceptance  screening  of  parts,  environmental  screening 
during  manufacture  and  assembly,  acceptance  testing  In  more  stringent  environments,  and  the  extension  of  design  and  process 
assessment  tests. 


An  integral  part  of  early  development  Included  laboratory  testing  of  components  and  modules  along  with  the  application  of  suitable 
production  controls  and  correction  of  deficiencies  as  discovered.  Including  retest  as  required,  to  demonstrate  reliability. 
Development  Included  necessary  ground  tests,  including  static  firing  of  motors,  under  controlled  conditions.  Certain  missile  body 
hardware  and  reentry  body  materials,  structures,  and  tactical  designs  have  undergone  nuclear  effects  testing  to  assess 
vulnerability.  An  advanced  development  phase  to  demonstrate  TRIDENT  I/MK'500  EVADER  compatibility  on  C-’AX  missile  development 
flight  test  was  conducted. 
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Project:  B0n03 
Pro^?ram  Element:  1122^’ 

DoD  Mission  Area:  11?  -  Sea  Based  Strike 


Title:  TRIDENT  1 
Title:  YtllDWrr  V 

Budget  Activity:  3  -  Strategic  Progr— 


The  missile  development  flight  test  program  Included  2S  tests.  These  were  completed  In  July  1979.  Eighteen  of  the  tests  were 
development  missiles  (C-4X)  flown  from  a  flat  pad  at  the  Space  and  Missile  Test  Center,  Detachment  1,  Cape  Canaveral,  into 
calibrated  Impact  areas.  The  objectives  of  C'4X  development  flights  were:  to  evaluate  system  Interactions  and  critical  new 
functions/environments,  to  begin  long  term  missile  environmental  assessment,  to  obtain  data  for  performance  model  refinements/ 
verifications,  and  to  obtain  data  to  validate  criteria  for  extended  limits  tests.  Compatibility  between  the  MK  500  EVADER  and  the 
C-4  missile,  the  performance  of  the  stellar  Inertial  guidance  system,  and  the  ahlllty  of  the  missile  to  fly  to  various  velocity 
reentry  angle  conditions  and  ability  of  the  reentry  bodies  to  survive  reentry  conditions  and  perform  as  specified,  were  specific 
examples  of  the  Items  evaluated  on  C‘4X  flights. 

Seven  Performance  Evaluation  Mlssllea  were  flown  to  evaluate  the  ability  of  the  production  process  to  produce  missiles  conforming 
to  the  tactical  design  disclosure  package  and  to  meet  performance  goals,  Vfhlle  part  of  the  development  program,  they  were  the 
first  missiles  produced  employing  the  manufacturing  processes,  tooling  methods,  test  checkout,  and  assembly  procedures  which  are 
being  used  in  the  tactical  production  program.  Performance  Evaluation  Missiles  were  flown  from  s  Fleet  Ballistic  Missile  Subma¬ 
rine  to  demonstrate  underwater  launch  capability  and  prove  the  concept  of  backfitting  POSEIDON  (C-3)  Fleet  Ballistic  Missile 
Submarines  to  carry  TRIDENT  I  (C-4)  missiles.  Commander,  Operational  Test  and  Evaluation  Force  monitored  development  teatlng. 

2.  (U)  Operational  Test  and  Evaluation.  The  Initial  operational  assessment  of  the  TRIDEWT  I  Strategic  Weapons  System  was  con¬ 
ducted  in  conjunction  with  the  Development  Test  and  Evaluation  C-4X  and  Performance  Evaluation  Missile  firings*  In  July  1980 
Commander,  Operational  Test  and  Evaluation  Force  reported  that  the  TRIDENT  I  Strategic  Weapons  System  demonstrsted  the  potential 
CO  meet  range,  accuracy,  payload  and  reliahillty  goals  although  the  testing  was  insufficient  to  assess  operstlonsl  effectiveness 
and  operational  sulcahtllty. 

'Operational  Testing  Is  continuing  with  the  Demonstration  and  Shakedown  Operation  and  Operational  Test  Programs.  The  objective  of 
the  Demonstration  and  Shakedown  Operation  program  Is  to  demonstrate  the  readiness  of  the  TRIDF.NT  Strategic  Weapon  System  and  its 
crew  for  deployment.  In  addition,  this  program  provides  for  evaluation  of  sny  design  changes  which  might  be  introduced  after 
commencement  of  production  and  early  verification  of  both  hardware  and  software  technical  changes.  These  continuing  Demonstration 
and  Shakedown  Operation  exercises  provide  for  final  post-construction  certification  of  the  weapon  system.  Demonstration  and 
Shakedown  Operation  missile  firings  from  hackflcted  POSEIDON  Fleet  Ballistic  Missile  Submarines  commenced  In  August  1979  and  seven 
missiles  have  been  fired  to  date. 
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Ptoject;  B0Q04 

Program  F.lement:  1122BN 

noD  Mission  Area:  112  -  Sea  Rased  Strike 


(0)  DETAILEn  BACKGROUND  AND  DESCRIPTION;  The  T«rOE^^^  System  will  nrovtiie  a  highly  sarvWahle  stratreic  ^leterrent  for  the 
anH  beyond.  Designed  to  be  a  cost  effective  replacement  for  the  POLARTS/POSF.IDON  Syst-'ms,  TRIORMT  incorporates  new  technology 
acquired  since  the  POLARIS/POSFIOON  force  was  designed.  TRIDENT,  building  on  »:he  success  jf  POLARIS/POSEIDON,  provides  a  counter 
to  the  Soviets*  continuing  build-up  of  their  strategic  forces  and  their  Improved  early  warning  and  ant l-bal 1 t st Ic  missile  de¬ 
fenses.  TRIDENT  consists  of  three  major  systems:  submarine  system,  strategic  weapon  system,  and  Integrated  logistic  support 
system.  The  principal  objectives  of  the  TRIDENT  submarine  design  and  development  are:  fl^  survivability  In  a  vigorous,  sophisti¬ 
cated  anti-submarine  warfare  environment;  (2>  high  reliability  and  maintainability,  minimizing  the  frequency  of  overhauls  and 
reducing  their  complexity  and  duration;  (3)  minimal  personnel  manning;  deployment  from  continental  ’Jnlted  States  bases  and 
operating  capability  in  large  ocean  areas,  continuously  within  range  of  targets,  with  ability  of  Immediate  response  to  a  weapon 
launch  order.  The  TRIDENT  submarine  design  provides  for  24  missile  launch  tubes.  Principal  submarine  characteristics  are:  speed 
(submerged!,  about  knots:  hull  length,  ^60  feet;  hull  diameter  fmaalmum  beam!,  42  feet;  maxlmtim  navigational  draft,  34,2  feet; 
maximum  operating  depth,  ^  crew  of  13  officers  and  142  enlisted;  endurance,  RO  days  with  70  day  patrols;  IP  day  refit 

periods  plus  7  day  turnaround  period;  overhaul  of  12  months  duration  at  Intervals  of  not  less  than  R  years. 

(U)  REIATED  ACTIVITIES;  Close  coordination  is  maintained  with  PDLARIS/POSRIPON  support  Included  In  the  Fleet  Pallistlc  Missile 
System  and  the  Improved  Accuracy  Program  projects,  both  under  Program  Element  11221N;  the  SSN  4RR  Class  \ttack  Submarine,  Program 
Element  242fllN;  SSBN  Security,  Program  Element  11224N;  Extremely  Low  Frequency  (ELF!  Communications,  Program  Flement  ll4niN;  and 
Navy  Strategic  Communications,  Program  Element  11402N.  The  TRIDENT  I  Missile  System  Project,  Program  Element  l\22RN/R0003, 
Includes  a  new  ballistic  missile  which  will  be  carried  by  the  TRIDENT  submarine. 

(U)  WORK  PERFORMED  BY:  In-House:  TRIDENT  System  Project  Office  (Project  Management!,  Washington,  D.C.;  Naval  Sea  Systems 
Command,  Washington,  DC;  Strategic  System  Project  Office,  Washington,  D.C.;  David  W.  Taylor  Naval  Ship  Research  and  Development 
Center,  Bethesda,  MD;  Naval  Underwater  Systems  Center,  Newport,  RI,  and  New  London,  CT;  and  numerous  others.  Contractors; 
Electric  Boat  Division  of  General  Dynamics  Corp.,  Groton,  CT;  (^neral  Electric  Company,  Schenectady,  NY;  International  Business 
Machines  Corp.,  Manassas,  VA;  Hughes  Aircraft  Company,  Fullerton,  CA;  Westinghouse  Electric  Corp.,  Pittsburgh,  PA;  RCA,  Camden, 
NJ;  Singer  Librascope,  Glendale,  CA;  and  numerous  others. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

!•  (U)  FY  1981  and  Prior  Accomplishments;  (Effort  funded  under  Program  Element  1122RN!,  Established  submarine  baseline  physical 
parameters  and  completed  baseline  and  contract  design  and  detailed  specifications.  The  pronulslon  plant  and  nuclear  reactor  were 
designed,  developed,  and  test  and  evaluation  and  qualification  of  maintenance  procedures  commenced.  Development  of  nuclear 
refueling  procedures  commenced.  The  battery  was  designed,  developed,  and  successfully  completed  life  cycle  testing.  Navigation 
and  missile  system  testing  was  conducted.  Development  testing  of  the  carbon  dioxide  scrubber,  carbon  monoxlde/hydrogen  burner, 


Title:  TRIDENT  Submarine  System 
Title:  TRIDENT  I 

Budget  Activity:  3  -  Strategic  Programs 
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and  ship  control  station  tfas  completed*  Testing  of  shock  test  vehicle  for  TRIDENT  submarine  hull  penetrators  commenced,  and  first 
three  stages  of  testing  completed.  Command  and  Control  System  elements  (defensive  weapons  system,  sonar,  and  integrated  radio 
room)  were  designed,  developed,  and  engineering  and  Integration  testing  conducted*  Command  and  Control  System  configuration  was 
updated  with  data  acquired  from  shipboard  phased  testing-  The  Command  and  Control  System  was  certified  in  1980,  and  performed 
successfully  during  sea  trials  in  1981*  The  towed  buoy  antenna  was  fully  installed  on  the  lead  ship,  and  performed  successfully 
during  sea  trials*  The  lead  ship  was  Launched  on  7  April  1979,  and  conducted  sea  trials  June-September  1981,  demonstrating 
successful  performance  of  all  ship  systems*  Installed  aid  to  navigation  system  for  the  ^'ABOB  Bay  Range*  Devel'^ped  and  established 
Naval  Submarine  Base,  Bangor,  Washington,  and  transitioned  base  to  major  clalmancy  Con'mander-ln-'Chief »  U*S*  Pacific  Fleet  in 
July  1981*  Commenced  development  efforts  to  establish  an  East  Coast  Submarine  Base.  Kings  Bay,  Georgia  was  selected  as  preferred 
alternative  site  in  October  1980,  and  planning  and  design  effort  commenced.  A  TRIDENT  Modernization  Program  to  develop  an  orderly 
and  deliberate  upgrade  of  the  Command  and  Control  System  to  meet  emergent  operational  requirements  and  to  keep  pace  with  known  and 
projected  improvements  In  threat  capabilities  was  established. 

2.  (U)  FY  1982  Program:  Lead  ship  will  be  delivered  and  deployed.  Second  ship  will  complete  shipyard  testing,  conduct  sea 
trials,  and  be  delivered  in  September  19S^.  Third  ship  launched/christened  in  November  1981.  Efforts  to  support  deployment  of 
follow-on  sliips  will  continue*  CoqAinue  test  and  development  in  the  areas  of  propulsion  system,  command,  control  and 
communications,  TKIDEMT  design  and  compo'^ent  improvement,  and  establishment  of  East  Coast  TKlDENT  Base. 

3.  vJ)  FY  1983  Planned  Program:  Deliver  third  ship;  deploy  second  ship.  Test  and  development  in  the  areas  of  propulsion  system, 
command,  control  and  communications,  TRIDENT  design  and  component  Improvement  will  continue.  TRIDENT  Modernlcacion  Program  and 
East  Coast  TRIDENT  Base  development  efforts  will  continue* 

4.  (U)  FY  1984  Planned  Program:  Major  efforts  in  FY  1984  include  test  and  development,  TRIDENT  Modernization  Program,  and  East 
Coast  TRIDENT  Base  development.  Fourth  ship  will  deliver,  and  third  ship  will  deploy* 

3*  (U)  Program  to  Completion:  Continue  development  aspects  of  the  TRIDENT  submarine  program  supporting  TRIDENT  submarine  deploy¬ 
ment,  engineering  and  design  effort  to  review  and  update  TRIDENT  specifications,  TRIDENT  Modernization  Program,  and  East  Coast 
TRIDENT  Base  development  efforts* 

6*  (U)  Milestones; 


Milestone  Date 
a*  TRIDENT  Decision  Coordinating  Paper  approved  9 Hi 
b.  Submarine  baseline  design  completed  3/72 
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Ml  leatone  Pate 


c.  Secretary  of  Defense  approval  for  full  scale  development  12/72 

(Defense  Systems  Acquisition  Review  Council,  Phase  II) 

d.  Complete  submarine  contract  design  5/73 

e.  Award  lead  submarine  construction  contract  7/7A 

f«  Approval  for  production  10/74 

(Defense  Systems  Acquisition  Review  Council,  Phase  lit) 

g.  Award  construction  contract  for  second  and  third  2/7S 

submarines 

h.  Award  construction  contract  for  fourth  submarine  2/7f> 

1.  Conceptual  goals  identified  8/74 

j.  Award  construction  contract  for  fifth  submarine  6/77 

k.  Start  concept  formulation  9/77 

l«  Award  construction  contract  for  sixth  and  2/78 

seventh  submarines. 

m*  Award  construction  contract  for  eighth  submarine  1/81 

n«  Final  Site  Selection  -  East  Coast  Base  10/80 

o*  Contract  delivery  date  lead  submarine  (4/79)*  10/81  1/ 

p.  Delivery  lead  submarine  10/81  T/ 

q.  Award  construction  contract  for  ninth  submarine  1/82 

r.  Initial  Operational  Capability  9/R2  Ij 


*  Date  shown  in  FY  1982  Program  Element  Descriptive  Summary* 

\j  Contract  modification  of  August  1981  revised  delivery  date  to  10/81.  Delivery  occurred  10/81, 
2/  Initial  Operational  Capability  occurs  eleven  months  after  delivery* 


7.  (U>  Resources : ) 


Project 

FT  1981 

FY  1982 

FY  1983 

PY  1984 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Ectlaate 

to  Completion 

Cost 

B0004 

TRIDENT  Submarine  System 

50,248 

60,479 

54,317 

98,440 

Continuing 

Conti nulng 
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Project;  B0004  Title;  TRIDENT  Subaarlne  System 

Program  Element;  11228W  Title:  TRIDENT  T 

OoD  Mission  Area;  112  -  Sea  Based  Strike  Budget  Activity:  3  ~  Strategic  Programs 

(U)  TEST  AND  EVALUATION  DATA:  TRIDENT  submarine  test  data  will  be  presented  In  three  sections  corresponding  to  the  following 
major  TRIDENT  submarine  systems: 

T.  Hull  and  Acoustic  Quieting 
TI.  Command  and  Control  System 
III.  Pvopulsion/Electrlcal  System 

t*  ^*1)  HULt  AND  ACOUSTIC  QUIETING;  The  hull  subsystem  Is  fabricated  and  Inatalled  to  apeclf Icatfons  previously  used  in  earlier 
Fleet  Ballistic  Missile  and  Attack  submarines  modified  as  required  by  the  following  factors: 

'  Larger  hull  stae  required  to  support  the  missile  battery. 

-  Difference  In  dimensional  relationships  of  structural  suhayatems  In  comparison  with  past  submarine  experience. 

-  Hull  structure  design  to  accommodate  required  bull  penetrations  Including  the  larger  Logisttcs/Escape  Trunk  necessary  to 
facilitate  maintenance  requirements  Imposed  by  the  extended  TRIDENT  operating  cycle. 

Use  of  ^  sonar  dome  In  lieu  of  mild  steel  fabricated  domes  for  improved  sonar  self^nolse  performance* 

A.  (U)  Hull  and  Logtstlcs/Escape  Trunk 
1.  (U)  Development  Test  and  Evaluation? 

a.  (V)  Photoelastic  and  steel  model  tests  of  the  missile  compartment  and  logistics  access  hull  penetration  were  conducted  In 
1970-71  by  Naval  Civil  Engineering  Laboratory,  Port  Hueneme,  California,  to  evaluate  the  hull  stress  loading  under  hydrostatic 
pressure  In  support  of  the  design  agent's  ^General  Dynamlcs/Electrlc  Boat  Division)  hull  design  effort* 

b.  (U)  Full'-scale  testa  were  conducted  in  October  1972  In  an  operational  Fleet  Ballistic  Missile  submarine  to  measure  missile 
tube  deflection  under  submerged  loading.  These  tests  were  conducted  hy  the  design  agent  (General  Dynamlc/Eleccrlc  Boat  Division) 
to  validate  modified  stress  analysis  programs  being  used  In  the  TRIDENT  submarine  design. 

c.  <U)  Two  small-scale  bulkhead  models,  using  existing  submarine  cylinders,  were  designed,  fabricated  and  tested  to  evaluate 
the  structural  arrangements  determined  by  analytical  techniques  to  be  the  most  efficient*  Data  collected  was  used  to  refine  the 
analytical  model.  A  final  test  collapsed  the  model,  ascertaining  the  ultimate  holding  capacity  of  the  structure*  This  testing  was 
conducted  by  David  W.  Taylor  Naval  Ship  Research  and  Development  Center. 

d.  (U)  A  full-scale  operational  model  of  a  portion  of  the  missile  compartment.  Including  the  missile  tube,  was  fabricated  to 
evaluate  structural  fabrication  techniques,  accessibility,  and  system  operation.  The  missile  tube  assembly  has  been  Installed  and 
factory  tests  completed.  Including  a  satisfactory  hydrostatic  teat.  Testing  was  conducted  by  General  Dynamlca/Hlectrlc  Boat 
Division. 


617 


Project:  B0004  Title:  TSIDENT  Subasrlne  Svstea 

Program  Element:  11228W  Title:  ’fUlbEHT  I 

DoD  Mission  Area:  112  ~  Sea  Based  Strike  Budget  Activity:  3  -  Strategic  Prograas 

e.  (U)  The  Logistics /Escape  Trunk  design,  because  of  Its  Increased  else  (6  foot  diameter),  underwent  full-scale  explosive 
testing  by  David  Taylor  Naval  Ship  Research  and  Development  Center  Underwat;A<^.^^^P^^*^v*  Research  Division  In  mld-1977.  Prelimi¬ 
nary  shock  test  results  Indicate  the  Loglstlcs/Escape  Trunk  met  the  goal  of  ^  shock  factor*  A  failure  of  the  lower  Hatch  hinge 
holts  (an  SSN  688  Class  design)  at  shock  factor  required  a  lower  hatch  redesign;  however,  this  failure  did  not  Invalidate  the 
successful  demonstration  of  the  6  foot  logistics  hatch  concept*  The  Loglstlcs/Escape  Trunk  was  provided  by  General  Dynamics/ 
Electric  Boat  Division  and  was  retested  in  the  Submarine  Shock  Test  Vehicle  tn  June  1979  and  again  In  September  1980,  to  requaltfy 
a  redlslgned  hower  hatch  assembly*  Results  of  the  retests  were  satisfactory* 


2.  (U)  Operational  Test  and  Evaluation:  In  view  of  the  fact  that  hull  and  access  hatches  pose  a  technical  risk  only,  no  opera¬ 
tional  test  and  evaluation  will  be  conducted  by  Commander,  Operational  Test  and  Evaluation  Force* 


3*  (U)  System  Characteristics  (Loglstlcs/Escape  Trunk); 

Characteristics 

Maintaining  structural  Integrity  of  Logistics/ 
Escape  Trunk  following  shock  factor  of: 


Threshold 


Objectives 

Goal 


Demonstrated  Performance 
^  -n 

^  ^(Preliminary  aasessment) 


B.  (U)  Acoustic  Quieting:  The  following  are  the  specific  equipments  being  developed  to  meet  the  acoustic  quieting  goal,  but  have 
not  completed  test  and  evaluation. 


1.  (U)  Development  Test  and  Evaluation: 

a*  (0)  Hovering  System  Four-Vay  Valve  -  The  four-way  valve  was  subjected  to  laboratory  tests  at  General  Dynamlcs/Electrlc 
Boat  Division  from  July  through  October  1973  to  determine  the  noise  level  and  the  preaaure  drop  across  the  valve.  The  pressure 
drop  was  determined  with  design  system  flow  and  with  the  valve  at  various  pre-determlned  operating  positions,  thereby  simulating 
closely  the  shipboard  hovering  evolutions*  The  tests  verified  that  the  valve  could  satisfy  system  noise  and  pressure  drop  require¬ 
ments*  A  contract  for  fabrication  of  at  least  two  valves  was  awarded  December  1973  to  Voriaa,  Middletown,  Masaachuaetta.  The 
production  valves  were  delivered  to  the  shipbuilder  In  January  1977. 

b.  (U)  Torpedo  Turbine  Pump  Ejection  System  -  Testing  of  the  prototype  was  accomplished  at  the  Naval  Underwater  Systems 
Center,  Newport,  Rhode  Island,  between  May  1973  and  February  1976.  Testa  were  conducted  to  establish  proper  operation  of  the 
system  and  to  validate  the  results  of  a  computer  almulatlon*  Test  objectives  were  achieved.  Two  units  were  delivered  to  Naval 
Underwater  Systems  Center,  Newport  In  March  of  1977.  One  unit  underwent  land-based  evaluation.  After  testing,  the  pump  diffuser 
was  mated  with  a  new  pump  part  and  a  new  turbine  gear  train  for  utilisation  on  the  first  TRIDENT.  Upon  completion  of  all  testa, 
these  two  units  were  delivered  to  the  shipbuilder  In  June  of  1977  and  installed  on  the  first  TRIDENT  submarine.  'Hie  third  and 
fourth  units  have  also  been  delivered.  The  third  unit  was  used  on  the  second  TRIDENT.  The  fourth  unit  will  be  used  as  a  major 
shore  spare. 
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Project :  B0004 

Program  Elenent: 
DoD  Mission  Area: 


1122ftN 

tl2  "  Sea  Based  Strike 


Title:  TRIDENT  Suboarlne  Syates 
Title:  TRifaEOT  I 

Budget  Activity:  3  ~  Strategic  Programs 


2.  (U)  Operational  Test  and  Evaluation;  (a)  Initial  Operational  Teat  and  Evaltiation  of  the  Torpedo  Turhlne  Fu«p  Ejection  Systea 
was  conducted  concurrently  with  Developaent  Testing  Phase  lltB  at  the  Naval  Underwater  Systeas  Center,  Newport,  Kctween  Septeaher 
1976  and  March  1977.  Based  on  demonstrated  performance,  Coaaander,  Operational  Test  and  Evaluation  Force  concluded  that  Torpedo 
Turbine  Puap  Ejection  System  has  the  potential  to  be  operationally  effective  and  operationally  suitable,  (b)  P<^;low-on  Opera* 
tlonal  Test  and  Evaluation  is  being  conducted  by  Commander^  Operational  Test  and  Evaluation  Force  on  the  lead  ship.  This  testing 
has  been  combined  with  Production  Acceptance  Test  and  Evaluation,  "Acoustic  Trials"  and  other  pre*deployment  schedule  events. 


3,  (U)  System  Characteristics;  The  acoustic  quieting  goal  for  the  TRIDENT  design  is: 


Characteristic 

Radiated  Noise  at  5  knots 
(fseasured  in  1/3  octave  hands) 


Equivalent  tc^^ 


Demonstrated 

Performance 

Not  yet  demonstrated 


Specific  equipment  objectives  are: 


Cbaracteristlcs 


Objectives 


Demonstrated  Performance 


Structurehorne  Nolae  Level 


Hovering  System  Pour*Way  Valve 


<  Acoustic  quieting  goal 


<  NIL'STD  740  B  as  modified 
by  TRIDENT  Shipbuilding 
Specifications  under  any 
normal  operating  conditions. 


Threshold  requirements 
have  been  demonstrated 


Torpedo  Turbine  Pump  Election  System 


Structureborne  Noise  Level 


<  Ram  pump  levels  based 
on  land  based  test 
site  data 


At  least  lOdB  better  than 
Ram  ^mp  System  based 
on  land  based  test  site 
data 


The^peak ^structureborne  noise 
is  lower  than  the  ram 

pump  depending  on  the 
accelerometer  location. 
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Project;  BOOOA 

Progran  Element:  1122BN 

T)oD  Mission  Area:  11^  -  Sea  Based  Strike 


Title:  TRIDEKT  Suhoarlne  System 
Title:  TRIOEKT  I 

Budget  Activity:  3  ~  Strategic  Programs 


I(.  (U)  COMMAND  AND  CONTROL  SYSTEM:  The  TRIDENT  Command  and  Control  System  is  an  integrated  complex  of  installed  equipment,  user 
and  machlne'*orlented  computer  programs,  operational  data,  and  standard  operating  procedures  configured  for  the  performance  of 
specified  command,  control,  communications,  defense  and  ship  support  functions*  The  Command  and  Control  System  makes  extensive 
use  of  digital  computers,  computer  peripherals.  Interequipment  communications  channels  and  Interactive  digital  displays*  The 
Command  and  Control  System  Is  functionally  comprised  of  the  following  major  subsystems:  AN/BQQ-6  Sonar,  MK  HR  Fire  Control 
System,  F.xterlor  Communications,  Data  Processing  Equipment  Including  AN/UYK-7  and  AN/UYk-20  computers.  Monitoring  subsystem.  Ship 
Control,  Interior  Communications  subsystem,  Tactical  Navigation,  and  the  Identification  Friend  or  Poe/Radar /Electronic  Support 
Measures/Periscope  subsystems*  The  operational  mission  of  the  Command  and  Control  System  Is  to  give  the  TRIDENT  submarine  the 
ability: 

To  remain  undetected,  to  evade  If  detected,  and  to  defend  Itself  from  attack* 

•  To  measure  and  display  real-time  ship  operational  status  and  to  monitor  the  performance  of  designated  equipments* 

-  To  maintain  receipt  of  strategic  communications  and  to  communicate  with  other  fleet  units  as  required. 

The  following  systems,  which  are  portions  of  the  Command  and  Control  System  are  described  In  the  TRIDENT  System  Test  and  Evalua¬ 
tion  Master  Plan  113: 

-  AN/BQQ-6  Sonar, 

-  MK  118  Fire  Control  System,  and 

-  Integrated  Radio  Room* 

The  test  plan  for  the  Command  and  Control  System  requires  acceptance  testing  of  each  of  these  new  or  extensively  modified  systems 
by  the  development  activity*  Following  this  stand-alone  testing,  all  major  equipments  and  subsystems  are  Installed  at  the  trnnd 
Based  Evaluation  Facility  at  Naval  Underwater  Systems  Center,  Newport*  Extensive  Integration  testing  Is  being  conducted  to  verify 
software  and  hardware  compatibility  and  to  demonstrate  specified  performance  prior  to  Installation  in  the  lead  submarine*  Command 
and  Control  System  Engineering  and  Integration  la  being  accomplished  by  the  Command  and  Control  System  Engineering  and  Integration 
contractor  (Electric  Boat  Dlvlslon/lnternatlonal  Bualness  Machines)*  Integrated  Land  Based  Evaluation  Facility  testing  commenced 
In  1976  with  Commander,  Operational  Test  and  Evaluation  Force  participation.  Integrated  testing  has  been  completed  through 
Command  and  Control  System  Revision  3,  and  the  Command  and  Control  System  (Revision  2*1)  has  been  Installed  In  the  lead  TRIDENT 
submarine.  Further  operational  evaluation  will  he  conducted  at  sea  during  shakedown  of  the  lead  ship.  Command  and  Control  System 
Revision  3  la  scheduled  for  Installation  on  the  lead  TRIDENT  Subaiarlne  during  Post  Shakedown  Availability  (PSA). 

A.  (U)  AN/BQQ-6  Sonar  System:  The  AN/BQQ-6  Sonar  Set  is  an  advanced  sonar  system  developed  for  the  TRIDENT  submarine.  The 
primary  detection  group  Is  a  digital  integrated  system  employing  spherical  array,  hull  mounted  line  array,  and  towed  array  sensors 
with  an  active  emission  acoustic  Intercept  receiver  and  high-frequency  active  (short-range)  sonar.  In  addition,  support  equipment 
has  been  added  to  provide  for  underwater  communications,  environment-aenslng,  magnetic  recording,  enhanced  maintenance  capabil¬ 
ities,  and  acoustic  emergency  devices* 


Project:  B0004 

Program  Element:  11228N 

OoD  Mission  Area:  112  -  Sea  Based  Strike 


Title:  TRIDENT  Submarine  System 
Title:  TRIDENT  1 

Budget  Activity:  3  -  Strategic  Programs 


1.  (U)  Development  Test  and  Evaluation:  All  units  of  the  AN/BQQ-6  Sonar  are  required  to  undergo  Development  Test  and  Evaluation. 
In  particular,  the  following  phases  of  testing  are  required: 

a.  (U)  Preproduction  Inspection  (conducted  once  on  first  contract) 

..  -  System  design  certification  testing 

-  Environmental  testing 
Rellablllty/malntalnablll ty  testing 

b.  (U)  Quality  Conformance  Inspection 

-  Production  Inspection  (each  system) 

”  Production  control  Inspection  (conducted  on  a  sample  basis) 

'  Environmental  tests  (conducted  on  a  sample  basis) 

In-plant  Development  Test  and  Evaluation  has  been  completed  at  International  Business  Machines,  Manassas,  Virginia,  on  all 
AN/BQQ-6  hardware  scheduled  for  installation  in  the  first  two  TRIDENT  submarines.  The  in-plant  portion  of  Development  Test  and 
Evaluation  did  not  uncover  any  significant  design  problems.  The  AN/BQQ-6  production  system,  less  sensors,  is  undergoing  inte¬ 
gration  testing  at  the  Land  Based  Evaluation  Facility  as  part  of  the  Command  and  Control  System  Integration  testing.  Integrated 
testing  at  the  Land  Based  Evaluation  Facility  has  been  completed  through  Command  and  Control  System  Revision  3,  and  the  AN/BQ0*‘6 
(Command  and  Control  System  Revision  2.1)  has  been  Installed  In  the  lead  TRIDENT  submarine.  The  AN/BOQ-6  (Command  and  Control 
System  Revision  3)  Is  being  Installed  on  the  second  TRIDENT  submarine.  Command  and  Control  System  Revision  3,  which  contains  a 
sonar  software  revision,  is  scheduled  for  Installation  on  the  lead  TRIDENT  Submarine  during  Post  Shakedown  Availability. 

2.  (U)  Operational  Test  and  Evaluation; 

a.  (U)  Initial  Operational  Test  and  Evaluation  has  been  conducted  by  Commander,  Operational  Test  and  Evaluation  Force  In 
combination  with  Development  Test  and  Evaluation  at  the  Land  Based  Evaluation  Facility  in  order  to  certify  Command  and  Control 
System  Revision  2.1  and  its  subsystems,  particularly  the  AN/BQQ-6  sonar,  ready  for  Installation  in  the  lead  ship.  The  system 
tested  was  the  complete  lead  ship  sonar,  except  for  external  arrays  and  transducers.  Initial  results  of  testing  completed  in  June 
1978  indicated  than  an  excessive  number  of  sonar  restarts  were  required  during  the  240-hour  operability  test.  Following  problem 
correction  and  further  integrated  testing  at  the  Land  Based  Evaluation  Facility,  Commander  Operational  Test  and  Evaluation  Force 
concluded  that  the  AN/BQQ-6  had  the  potential  to  be  operationally  effective  and  operationally  suitable.  The  AN/BOQ-6  has  been 
installed  in  the  lead  TRIDENT. 
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Budget  Activity:  3  -  Strategic  Programs 


h.  (U)  Integrated  testing  of  sonar  software  revision  4,  which  is  a  part  of  Command  and  Control  System  Revision  3,  has  heen 
completed  at  the  Land  Based  Evaluation  Facility  and  reported  hy  Commander,  Operational  Test  and  Evaluation  Force  message  031S202 
NOV  EO.  Commander,  Operational  Test  and  Evaluation  Force  concluded  that  the  AN/BOO“B  Revision  4  sonar  demonstrated  the  potential 
for  operational  effectiveness  and  operational  suitability*  Additional  conclusions  were: 

-.Most  previous  deficiencies  were  corrected. 


-  AN/BQQ-6  sonar  effectiveness  was  reduced  hy  newly  reported  deficiencies. 

-  Documentation,  although  Improved,  lagged  system  development. 

Commander.  Operational  Test  and  Evaluation  Force  recommended  correction  of  deficiencies  relating  to  the  following  areas: 


-f 


J  and 


-  Documentation; 

and  Installation  of  the  corrected  AN/BOQ-6  software  revision  on  the  lead  TRIDENT  submarine  at  Post  Shakedown  Availability. 

c. (U)  Follow-on  Operational  Test  and  Evaluation  will  he  conducted  by  Commander,  Operational  Test  and  Evaluation  Force  on  the 
lead  ship  during  Its  predeployment  period  and  concurrent  with  scheduled  operations. 

d.  (V)  Because  of  Its  unique  design,  the  sonar  could  not  be  Installed  in  any  other  submarine  to  permit  Initial  Operational 
Test  and  Evaluation  before  the  lead  TRIDENT  goes  to  sea. 


3.  (U)  System  Characteristics:  The  following  definitions  arc  used  in  the  specification  of  the  Required  Technical  Characteristics: 

a.  (U)  Software  Failure  -  Occurrence  of  one  of  the  following: 

-  Loss  of  most  recent  five  minutes  of  passive  broadband  intermediate  time  average  data  history. 

-  Loss  of  computer/software  operation  for  five  minutes. 

b.  (U)  Software  Fault  -  Occurrence  of  any  defect/prohlem  which  produces  a  system  halt  or  requires  a  restart,  hut  does  not 
cause  a  software  failure. 

c.  (U)  Hardware  Reliability  -  Hardware  reliability  Is  defined  as  the  reliability  of  the  sonar  system  hardware  only  (as 
opposed  to  data  processing  system  hardware  failures). 

d.  (U)  Software  Reliability  -  Software  reliability  Is  defined  as  the  reliability  of  the  computer  program  only,  and  does  not 
Include  hardware  failures  of  the  computer,  peripherals,  data  converters,  power  supplies  or  Input  devices.  In  addition,  all  Input 
data  to  the  software  programs  are  considered  valid. 
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Project:  BQQ04 

Progreo  Eleoent:  11228H 

DoD  Mission  Area:  112  ~  Sea  Baaed  Strike 


Title:  TRIDEHT 
Title:  TRIDtOT  I 
Budget  Activity: 


e.  (U)  Figure  of  Merit  *  Sonar  performance  la  stated  In  terms  of  sonar  Figure  of  Meric  In  order  to  provide  a  basis  for 
computing  expected  ranges  against  specific  targets  under  anjr  given  operational  situation. 

1>  (U)  "Figure  of  Merit  GOALS'*  ^re  based  on  sonar  performances, of  specified  sonar  arrays,  under  specified  operating 
tnodes  at  specified  frequencies  against  a  submarine  threat  (as  described  In  Figure  1  of  enclosure 
(2)  to  Naval  Underwater  Systems  Center  secret  letter  SA111-S539  of  30  July  1975).  "Figure  of  Merit  COAL"  values  sre  Indicative  of 
systeo  performance  expected  under  In-plant  test  conditions  using  test  stimulators  to  provide  Inputs  to  the  system.  Based  on  In* 
plant  system  certification,  the  Figure  of  Merit  GOAL  values  have  been  met. 

2.  (U)  "Figure  of  Merit  THRESHOLD"  values  take  into  account  expected  operational  system  losses  plus  an  estimate  of  the 
msasuremenc  uncertainty  which  would  be  expected  under  at-sea  conditions.  "Figure  of  Merit  THRESHOLD"  values  were  obtained  by 
reducing  the  corresponding  "Figure  of  Merit  GOAL"  values  by  that  amount  considered  necessary  to  account  for  the  expected  at*sea 
conditions. 

3.  (0)  Opposite  each  listed  Figure  of  Merit  is  the  range  expected  If  the  J 
threat  (as  described  In^lgure  1  of  enclosure  (2)  of  the  Naval  Underwater  Syxtems  Center  reference  cited  above)  were  running 

In  the  North  Atlantic,  with  the  detecting  array  at  _  Fropsgstlon  loss  predictions 
for  that  situation  which  were  used  for  the  range  calculations  sre  set  forth  In  Figure  6  of  enclosure  (2)  to  the  Naval  Underwater 
Systems  Center  reference  previously  cited. 


Objectives 


Characteristics 


Threshold 


Coal 


Demonsttsted  Ferformsnce 


Figure  of  MerltCdecihels) 


Figure  of  Mertt(decihels)/  Figure  of  Nerlt(declbels)/  The  Figure  of  Merit  (decibels) 

Range  (kyd)  Range  (kyd)  goals  have  been  achieved 

based  on  In-plant  subsystem 
certification,  y  Data  for 
validation  of  Flgurea  of  Merit 
of  the  ship  Installed  system 
will  be  collected  during 
sonar  certification  and  at 
other  opportunities  during 
predeployment  * 
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Project:  B0004 

Program  Element:  11228N 

DoD  Missioa  Area:  112  -  Sea  Based  Strike 


Characteristics 

Passive  Broadband  tetection 
Spherical  Array  ^ 

Towed  Array 

Passive  Broadband  packing 
Spherical  4rray 
Towed  Array 

Passive  Narrowband  JJetect ton 
Spherical  Array 
Towed  Array  j  ^ 

Passive  Narrowband  Track! njg^ 
Spherical  Arji^y 
Towed  Array  ^ 

Classification  ^ 

Spherical  Array 
Towed  Array  * 

Reliability  and  Maintainability 
Hardware 

Mean  Time  Between  Failure 
Passive  Broadband 
Passive  Narrowband 
Active  Emission  Detection 

Mean  Time  to  Repair 


Title:  TRIDENT  Submarine  System 
Title:  TRIDENT  I 

Budget  Activity:  3  -  Strategic  Programs 


Objectives 


Demonstrated  Performance 
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Project :  B0004 

Program  Element:  1 1 2 2 SN 

DoO  Mission  Area;  112  -  Sea  BaseH  Strike 


Cnaracterlstlcs 


Denonstrated  Performance 


Sof  tware 

Mean  Time  Between  Failure 
Mean  Time  to  Fault 
Mean  Time  to  Repair 
Fa  f lure 
Fault 


^  5/ 

AV 


1/  See  AN/RQQ-6  System  Design  Certification  Test  Reports,  IBM  Document  Numbers  7f>-^lA-niO  through  76-916-02R,  April  through 
July  1976, 

2J  In  addition  to  the  direct  path  range  given  In  the  above  table,  achieving  the  goal  Figures  of  Merit  will  permit  acquiring 
the  specified  target  in  the  first  convergence  zone  for  the  specified  environmental  conditions. 

V  See  IBM  Document  Number  77-E02-022  dated  15  March  1977;  Reliability,  Test,  and  Demonstration  Report. 

£/  See  IBM  Document  Number  76-A71-M122  dated  22  December  1976;  AN/800-6  Malntainahi 11 ty  Demonstration  Test  Report. 

2/  See  IBM  Document  Number  78-916-002  dated  31  January  1977;  Final  Report,  Software  Reliability  Demonstration. 


B.  (U)  MK  llfl  Fire  Control  System.  The  MK  118  Modification  0  Fire  Control  System  contains  the  equipments  and  software  required 
to  provide  the  TRIDENT  submarine  with  a  self-defense  capability  Including  contact  motion  analysis,  coordination  of  defensive 
operations,  and  effective  control  of  weapons  and  countermeasure  devices*  The  resources  of  the  Data  Processing  System  are  used  for 
Its  required  computation,  display  generation,  data  storage  and  data  retrieval  functions.  Standard  Information  Displays  provide 
the  system  with  interactive  Cathode  Ray  Tube  display  capabilities.  An  Attack  Control  Console  MK  92  Modification  I  Indicates 
status  and  directs  the  firing  of  the  Torpedo  MK  48  Modification  I  and  countermeasures  devices.  Two  bearing  and  Range  Indicators 
MK  116  Modification  0  provide  remote  display  of  selected  data  for  command  Information.  A  Weapon  bauncb  Console  MK  96  Modification 
0  provides  the  interface  and  conversion  capabilities  to  pre  set  and  control  the  Torpedo  MK  48  Modification  I  and  the  Mobile 
Submarine  Simulator  MK  57  Modification  0. 


The  MK  118  Fire  Control  System,  with  appropriate  Interfacing  support,  shall  perform  the  following  primary  functions  In  support  of 
the  TRIDENT  submarine  self-defense  capability: 

-  Perform  contact  motion  analysis,  both  manually  assisted  and  automatic. 

-  Perform  weapons  and  countermeasures  control. 

-  Perform  defensive  coordination. 
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Project :  BQ0Q4 

Proj^ram  Element:  1 1228N 

OoD  Mission  Area:  112  -  Sea  Based  Strike 


Title:  TRIDENT  Submarine  System 
Title:  TRIDENT  I 

Gadget  Activity:  3  -  Strategic  Programs 


1.  (U)  Development  Test  and  Evalaatlon: 

a.  (U)  All  units.  Including  software,  of  the  MK  lift  Fire  Control  System  are  required  to  undergo  tiie  Development  Test  and 
Evaluation  program  specified  by  MIL-E-lbAOO#  The  in-plant  Development  Test  and  Evaluation  effort  did  not  uncover  any  significant 
design  problems. 

b.  (U)  MK  118  Fire  Control  System  integration  testing  at  the  Land  Based  Evaluation  Facility  has  been  completed  for  the  first 
two  TRIDENT  submarines  and  is  in  progress  for  the  third.  Installation  has  been  completed  on  the  first  submarine  and  Is  In 
progress  for  the  second.  Integrated  testing  of  a  MK  lid  Fire  Control  System  software  revision,  which  Is  part  of  Command  and 
Control  System  Revision  3,  has  been  completed  at  Che  Land  Based  Evaluation  Facility  and  Is  scheduled  for  installation  on  the  lead 
TRIDENT  submarine  during  Post  Shakedown  Availability. 

2.  (U)  Operational  Test  and  Evaluation: 

a.  (U)  Initial  Operational  Test  and  Evaluation  has  been  conducted  by  Commander^  Operational  Test  and  Evaluation  Force  In 
combination  with  Development  Test  and  Evaluaatlon  at  the  Land  Based  Evaluation  Facility  in  order  to  certify  Command  and  Control 
System  Revision  2.1  and  its  subsystems,  particularly  the  MK  118  Fire  Control  System,  ready  for  Installation  In  the  lead  ship.  The 
System  tested  was  Che  complete  lead  ship  Fire  Control  System. 

b.  (U)  Integrated  testing  of  MK  118  Fire  Control  System  software  Revision  2,  which  Is  part  of  Command  and  Control  System 
Revision  3,  has  been  completed  at  Che  Land  Based  Evaluation  Facility  and  reported  by  Commander,  Operational  Test  and  Evaluation 
Force  message  031320Z  NOV  d0«  Commander,  Operational  Test  and  Evaluation  Force  concluded  that  the  MK  118  Fire  Control  System 
demonstrated  potential  for  operational  effectiveness  and  operational  suitability.  Additional  conclusions  were: 

*  Most  of  the  previous  deficiencies  were  corrected, 

-  MK  118  Fire  Control  System  Revision  2  supports  mission-oriented  functions  but  newly  reported  deficiencies  reduced  Its 
effectiveness, 

-  Documentation,  although  Improved,  lagged  system  development. 

Commander,  Operational  Test  and  Evaluation  force  recommended  correction  of  deficiencies  relating  to  the  following  areas: 

-  Ekelund  ranging, 

-_Fuel  recnalnlng  calculations, 

j  .  J 

-  'Documentation; 

and  installation  of  the  corrected  MK  118  Fire  Control  System  software  revision  In  the  lead  TRIDENT  submarine  at  Post  Shakedown 
Availability. 

c.  <D)  Poilotf-on  Operational  Test  and  Evaluation  Is  being  conducted  by  Commander,  Operational  Test  and  Evaluation  Fore-,  on 
the  lead  ship  during  Its  predeployment  period  and  concurrent  with  scheduled  operations. 


/ 


Project:  BQ004 

Program  J^lement:  11228N 

DoD  Mission  Area:  112  -  Sea  Based  Strike 


Title:  TRIDENT  Suhaarlne  Systen 
Title:  TRIDENT  1 

Budget  Activity:  3  -  Strategic  Prograas 


3»  (U)  System  Characteristics;  The  Required  Technical  Characteristics  fcr  the  fully  operational  state  of  the  MK  118  Fire  Control 


System  are: 

Objectives 

Characteristics 

Threshold 

Goal 

Demonstrated  Performance  1/ 

Contact  Motion  Analysts 

Range,  course  and  speed  solution 

—  1 

simultaneous  contacts 

simultaneous  contacts 

simultaneous  contacts 

Position  keeping  (continuous  tracking 
capability) 

simultaneous  contacts 

^  simultaneous  contacts 

^  '^simultaneous  contacts 

Independent  methods  of  bearings  only 
contact  motion  analysis 

^methods 

^methods 

methods 

u.  ^ 

Weapons  and  Countermeasure  Control 

Torpedo  remote  set  and  fire 

"1 

L  J 

i 

L 

1  Thresholds  have  been  demon- 
1  strated  by  subsystem  tests. 

Wlregulde  Torpedoes  2/ 

slmult^eously 

slmult£neou8ly 

Thresholds  and  goal  have 
been  demonstrated  by 
subsystem  tests. 

Remote  launch  countermeasures 
from  MK  118  Fire  Control  System 

Two  3"  countermeasures 

Two  3"  countermeasures; 
Eight  external  counter¬ 
measures 

Threshold  and  goal  objectives 
have  been  demonstrated  by 
subsystem  simulation  test.  3/ 

Remote  set  and  fire  Mobile 

Submarine  Simulator  from  MK  118 

Fire  Control  System 

Set  pre-sets  and  fire 

Set  pre-sets,  display 
pre-set  tracks  and  fire 

Threshold  and  goal  objectives 
have  been  demonatrated  by 
subsystem  simulation  test.  3/ 
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Project:  B0004 
Prograa  Element: 
DoD  Mission  Ares: 


n228W 

Viz  «  Sea  Based  Strike 


Title:  TRIDEIIT 
Title:  TRIDEht  t 


Subaarlne  Syete 


Budget  Activity:  3  -  Strategic  Progrme 


Oblectlves 


Characterlatlca 


Threahold 


Goal 


Deaonatrated  Performance  1/ 


Defensive  Coordination 


Hostile  torpedo  defense 

Reaction  tine  to  release  first 
3-lnch  countermeasure 
after  firing  circuit  activated. 
(Aaaune  tubes  loaded,  additional 
devices  In  30  second  Intervals! 

Status  of  Launchers 


15  seconds 


Display  status  of  all 
torpedo  tubes 


10  seconds 


Display  status  of 
torpedo  tubes,  3"  and 
external  counter¬ 
measure  launchers 


Hill  he  demonstrated 
during  at-sea  test. 


Thresholds  have  been 
demonstrated  by  subsyste 
tests.  3/ 


Hardware  V 

Reliability  (Failure)  V 
Contact  Motion  Analysis 
Generate  Target  Position 
Weapon  Order  Generation 

Sof tware  TJ  R/  9/ 

Mean  Time  between  failure 
Mean  Time  to  fault 
Mean  Tine  to  repair 
Failure 
Fault 


L  J 


r 
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Project :  BQ004 

Program  Plenent:  1 I228N 

ToD  Mission  Area:  112  -  Sea  Based  Strike 


Title:  TRIDENT  SuNnarlne  System 
Title:  TRIDENT  I 

Budget  Activity:  I  -  Strategic  Programs 


1/  See  Defensive  Weapon  System/Combat  System  Design  Certification  Test  Report  IBM-78-T52-01 2  dated  20  October  1978. 

1.1  It  Is  not  specifically  required  that  two  torpedoes  be  wlregulded  at  sea  to  demonstrate  this  capability. 

T/  See  Defensive  Weapon  System/Combat  System  Design  Certification  Test  Report  1BM-78-T52-012  dated  20  October  1978. 
Additional  validation  will  he  obtained  during  at-sea  Combined  Operability  Test. 

4/  Hardware  reliability  Is  defined  as  the  reliability  of  the  Fire  Control  System  hardware  only  (not  the  Data  Processing 

System) .  .  _ 

5/  Probability  of  performing  the  function  for  a  period  without  an  Interruption  caused  by  a  hardware  failure. 

%!  See  Standard  Information  Display  Fallure/Malfunctlon  Report  dated  JO  November  1979  and  Attack  Control  Console  MK  92/Weapon 
Launch  Console  MK  96  Fallure/Malfunctlon  Report  dated  S  November  1979. 

7/  Software  failure  Is  defined  as  a  MK  118  Fire  Control  System  degradation  resulting  In  loss  of  greater  than  five  minutes  of 
the  most  recently  developed  target,  solution,  and  Weapon  Order  Generation  data.  A  Master  Data  Clear  procedure  Is  used  to  clear  all 
accumulated  data  tables  and  restart  the  system  In  Its  Initial  state  without  the  use  of  previously  developed  data  tables. 

8/  Software  fault  la  defined  as  a  MK  118  Fire  Control  System  degradation  without  loss  of  more  than  the  moat  recent  five 
minutes  of  target,  solution,  and  Weapon  Order  Generation  data.  A  Checkpoint  Restart  procedure  Is  used  to  restart  the  system  using 
previously  developed  data  tables.  No  more  than  five  minutes  of  this  moat  recently  developed  data  can  he  lost  between  the  time  of 
the  last  checkpoint  and  the  time  to  Checkpoint  Restart. 

9/  See  Defensive  Weapon  System/Corahat  System  Software  Reliability  Test  Report,  1RM-78-T52-OOR  dated  25  September  1978. 

C.  (U)  Integrated  Radio  Room.  The  A'''9SC-1  Integrated  Radio  Room  Is  comprised  of  22  operational  racks  (cabinets)  of  equipment 
and  associated  Interconnecting  cables  "he  system  also  Includes  provisions  for  future  planned  subsystems.  The  Integrated  Radio 
Room  contains  six  subsystems: 

1)  Antenna  Interface  Subsystem  Including  antenna  control  and  switching; 

2)  Very  Low  Frequency/Low  Frequency  equipments; 

J)  Data  Switching  equipments; 

4)  High  Frequency/Ultra  High  Frequency  equipments; 

5)  Control,  Monitor,  and  Test  functions  Including  the  control  and  message  processors;  and 

6)  Support  equipments. 

The  Integrated  Radio  Room  Is  a  principal  component  of  the  TRIDENT  Exterior  Communications  system  which  also  includes  the 
Integrated  Submarine  Communications  Antenna  system.  The  Integrated  Radio  Room,  with  the  associated  antenna  system,  provides  the 
TRIDENT  submarine  with  reliable  and  secure  coramunl'.atlons  to  maintain  contact  with  National  Command  Authorities  in  the  pre-, 
trans-  and  post-attack  envl'onments. 
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Project:  B0004  Title:  TRIDENT  Submarine  System 

Program  Element:  11228N  Title:  TRIDENT  I  ' 

DoD  Mission  Area:  Sea  Baaed  Strike  Builget  Activity:  3  -  Strategic  Programs 

(U)  Development  Test  and  Evaluation:  The  Integrated  Radio  Room  completed  the  three  phases  of  developmental  testing  at  Radio 
Corporation  of  America,  Camden,  New  Jersey,  and  Springfield,  Virginia  (Development  Testing  Phase  TTA): 

1)  Design  testing; 

2)  Subsystem  testing  for  conformance  to  performance  specifications;  and 

3)  System  teats  which  are  used  to  demonstrate  compliance  to  specifications. 

Development  Testing  Phase  TIA  was  completed  in  late  1^77.  Integration  testing  commenced  In  February  1978  at  the  Land  Based 
Evaluation  Facility  with  the  Command  and  Control  system.  Development  Testing  Phase  TIB  was  completed  In  April  1979  and  the 
Integrated  Radio  Room  has  been  Installed  In  the  lead  TRIDENT  submarine.  Additional  Development  Test  and  Evaluation  for  deficiency 
corrections  and  verification  of  additional  modifications  will  occur  on  follow  ship-set  Integrated  Radio  Rooms  being  sequenced 
through  the  Land  Based  Evaluation  Facility.  This  deficiency  correction  will  continue  through  lead  ship  Post  Shakedown  Availabil¬ 
ity  CO  support  Implementation  of  changes  prior  to  first  patrol.  Testing  will  Include  certification  of  revision  packages  of 
deficiency  corrections  that  will  be  available  for  lead  ship  Implementation  prior  to  deployment. 

2.  (U)  Operational  Test  and  Evaluation: 

a.  (U)  Initial  Operational  Test  and  Evaluation  of  the  AN/BSC-l  Integrated  Radio  Room  was  conducted  concurrent  with  Develop¬ 
ment  Testing  Phase  IIB  at  the  Land  Based  Evaluation  Facility  between  February  1979  and  April  1979.  Based  on  demonstrated  perform¬ 
ance,  Commander,  Operational  Test  and  Evaluation  Force  concluded  that  TRIDENT  Integrated  Radio  Room  has  the  potential  to  be 
operationally  effective  and  operationally  suitable. 

b.  (U)  Testing  of  Integrated  Radio  Room  software  Revision  2  was  conducted  from  September  to  November  1980  and  reported  by 
Commander,  Operational  Test  and  Evaluation  Fo^e  message  191905E  DEC  80,  Commander,  Operational  Test  and  Evaluation  Force 
concluded  that  Integrated  Radio  Room  Revision  2' 

Commander,  Operational  Test  and  Evaluation  Force  recommended: 

-  Installing  Integrated  Radio  Room  Revision  2  In  the  TRIDENT  submarine, 

-  Prior  to  deployment; 

--  provide  Integrated  Radio  Room  Revision  2  operating  procedures  and  adequate  technical  manuals, 

and 

--  conduct  additional  operational  testing  at  sea  to  determine  operational  effect Iveneaa,  and 

-  Correct  the  remaining  reported  deficiencies  and  teat  at  the  Land  Based  Evaluation  Facility. 

c.  (U)  Follow-on  Operational  Test  and  Evaluation  will  be  conducted  by  Commander,  Operational  Teat  and  Evaluation  Force  on  the 
lead  ship  during  Its  predeployment  period  and  concurrent  with  scheduled  operations. 
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Project:  B0004 

Program  Element:  11228N 

DoD  Mission  Area:  112  -  Sea  Based  Strike 


Title:  TKIDBMT  Sukaarlne  System 
Title:  TBIPEMT  I 

Budget  Activity:  3  -  Strategic  Programs 


3.  (U)  System  Characteristics:  The  Required  Technical  Characteristics  for  the  fully  operational  state  of  the  Integrated  Radio 
Room  are: 


Characteristics 


Threshold 


Objectives 


Coal 


Demonstrated  Performance 


Communication  Capabilities 


Very  Low  Frequency /Low  Frequency/ 
LORAN  Capability 


Demonstrate  goal  per* 
formance, 


Very  Low  Frequency  Anti-Jam 
Capability 


r 


j 


Denonstrated  goal  po' 
foraanee  at  land  Baaed 
Evaluation  Facility. 


Very  Low  Frequency/Low  Frequency 
Availability 


Medlun  Frequency/High  Frequency 
Capability 


J 


Exceeds  goal  due  to 
system  redundancy 


Demonstrated  goal  per¬ 
formance  at  Land  Based 
Evaltiatlon  Facility. 
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III.  (0)  raOPlTLStOW/EUCTRlCAL  SYSTEM;  The  TRIDENT  submarine  propulsion  plant  consists  of: 

Reactor  Plant  **  The  TRIDENT  submarine  reactor  plant  design  Is  an  extension  of  exiting  and  operationally  proven  submarine  reactor 
plants 

Steam  and  Electric  Plant  -  The  TRIDENT  submarine  steam  and  electric  plant  will  be  capable  of  producing^  ^Shaft  Horsepower. 

The  prototyping  of  the  TRIDENT  nuclear  propulsion  plant  was  accomplished  in  accordance  with  the  methods  In  use  by  the  Department 
of  Energy.  Testing  of  the  nuclear  propulsion  plant  components  is  ^Ing  performed  at  the  component  vendor's  plants  and  at  a  land* 
based  teat  site  in  accordance  with  Department  of  Energy  requirements.  Operational  testing  of  nuclear  propulsion  plant  systems  is 
being  performed  in  each  ship  at  the  construction  shipyard  In  accordance  with  Navy  and  Department  of  Energy  requirements.  The 
development  and  testing  of  the  reactor  and  propulsion  plant  la  the  responsibility  of  the  Deputy  Commander  for  Nuclear  Propulsion, 
Naval  Sea  Systems  Command  (SEA*0R1. 
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PY  1983  RDUE  DESCRIPTIVE  SUMMARY 


Program  Element:  114Q1N 

DoD  Mission  Area:  333  -  Strategic  Coomunlcatlons 


Title:  Extremely  Low  Frequency  Cofunlcetlons 

Budget  Activity:  3  -  Strategic  Programs 


(U)  RESOURCES  (PROJECT  LISTING):  (Qollars  In  Thousands): 


Project  FY  1981 

No.  Title  Actual 


TOTAL  FOR  PROGRAM  ELEMEITT  2,478 

X0792  8LF  Coamunicatlons  2,478 


Total 


FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

34,755 

49,827 

54,262 

Continuing 

Continuing 

34,755 

49,827 

54,262 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Extremely  Low  Frequency  communications  system  will  reduce  the  detectability 
and  enhance  the  operational  effectiveness  of  U.S*  Fleet  Ballistic  Missile  and  Attack  Submarines  by  extending  the  operational 
envelope  In  which  U.S.  submarines  can'  receive  communications  from  a  near  surface,  low  speed  posture  to  several  hundred  feet  depth 
at  high  speeds.  On  October  8,  1981,  a  Presidential  decision  was  received  to  proceed  with  ELF  communications  system  deployment  In 
order  to  make  critical  laprovements  In  connectivity  to  the  submarine  forces.  Further,  the  Navy  wa«  requested  to  provide  an 
initial  operating  capability  In  fiscal  year  1985. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Continue  full-scale  development  which  Includes  the  development  of  antenna  fault  detection 
devices,  ground  fault  detection  devices,  low  step  potential  grounds,  transmitters,  antennas,  and  receivers.  Commence  construction 
of  the  Michigan  site.  Continue  system  evaluation  operations  and  environmental  monitoring  of  the  system.  The  Increased  FY  1983 
funding  reflects  the  amount  of  effort  required  in  the  development  and  Installation  of  the  shore  equipment  such  as  site  surveys, 
antenna  construction,  Installing  low  step  potential  grounds,  upgrading  the  Wisconsin  site,  and  developing  the  associated 
transmitting  and  power  amplification  hardware  including  software  design  and  development.  \a  this  is  a  continuing  program,  the 
above  fundt..-  Includes  outyear  escalation  and  encompasses  all  work  or  development  phases  now  planned  or  anticipated  through  FY 
1984  only. 

(U)  COMPARISQM  WITH  FY  1982  DESCRIPTIVE  SUMMARY;  (Dollars  in  Thousands)  The  changes  between  the  funding  profile  shown  in  the  FY 
1982  Descriptive  Summary  and  thlT  Descriptive  Summary  are  as  follows:  the  decrease  of  M9  in  FY  1982  results  from  refinement  of 
cost  estimates  Including  Inflation;  the  outyear  funding  changes  are  due  to  a  change  In  program  scope  based  on  Presidential 
decision.  For  FY  1983,  the  funding  Is  estimated  to  be  49,827;  for  FY  1984,  54,262. 
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Program  Element:  U401N 

OoO  Mission  \rea:  ^33  -  Strategic  Comraunlcatlona 


Title:  Extremely  Low  Frequency  Communications 

Budget  Activity:  3  -  Strategic  Programs 


(U)  FUNDING  \S  REFLECTED  IN  THE  FY  1982  DESCRIPTiyS  Sa>{MAHy  {Aaended): 


Project 

No.  Title 


FY  1980  FY  1981  FY  1982  FY  1983 

Actual  Estimate  Estimate  Estimate 


Total 

Additional  Estimated 

to  Completion  Cost 


TOTAL  FOR  PROGRAM  ELEMENT 
ELF  Communications 


(U)  OTHER  APPROPRIATION  FUNDS:  None 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Extreaely  Low  Frequency  communications  system  is  a  unique  system  that  Is  designed 

to  allow  constant  communications  with  deployed  U.S.  Fleet  Ballistic  Missile  and  Attack  Submarines*  Current  communication  systems 
used  with  deployed  submarines  require  them  to  Interrupt  their  operational  -aneuverlng,  ascend  to  shallow  depths,  and  slow  their 
speed  in  order  to  receive  communications*  The  increased  threat  of  detection  increases  the  vulnerability  of  the  strategic  sub* 
marine  force.  This  project  develops  a  system  using  extremely  low  frequency  electromagnetic  radiation,  at  low  power  levels,  which 
can  send  signals  to  submarine  operating  areas  and  which  can  penetrate  sea  water  hundreds  of  feet.  Therefore,  the  submarines  can 
remain  at  sate  operating  depths  and  speeds  which  enhances  their  mission  effectiveness  and  greatly  reduces  the  threat  of  detection. 
The  program  consists  of  full  scale  development  of  antennas,  transmitters,  and  submarine  receivers.  There  will  be  two  transmitter 
sites.  One  is  to  be  constructed  in  Michigan,  near  K.I.  Sawyer  Air  Force  Base  using  56  miles  of  overhead  antenna.  The  other  site 
is  at  the  Wisconsin  Test  Facility  near  Clam  Lake  in  the  Chequamegon  National  Forest.  The  Wisconsin  site  will  use  its  existing 
28  miles  of  overhead  antenna  and  the  transmitter  will  be  electronically  upgraded.  Control  of  the  system  will  be  in  facilities 
located  at  K.1*  Sawyer  Air  Force  Base.  An  initial  operating  capability  for  the  system  is  planned  for  FY  1985.  This  project  was 
the  subject  of  a  Presidential  decision  received  on  October  8,  1981,  in  which  the  SECDEF  was  directed  to  proceed  with  the  system  in 
order  to  make  critical  improvements  In  connectivity  to  the  'submarine  force. 

(U)  RELATED  ACTIVITIES;  ELF  will  be  installed  in  TRIDENT  (U228N),  FBM  (11221N),  and  Attack  (24281N)  Submarines. 

(U)  WORK  PERFORMED  BY;  Contractors;  GTE  Sylvanla,  Needham  Heights,  KA;  IIT  Research  Institute,  Chicago,  IL;  Computer  Sciences 
Corporation,  Falls  Church,  VA;  Spears  Associates,  Inc.,  Needham,  MA;  Mission  Research  Corporation,  Santa  Barbara,  CA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

t.  (U)  FY  1981  and  Prior  Accomplishments;  Basic  research  on  extremely  low  frequency  commenced  in  1938.  The  Wisconsin  Test 
Facility  was  completed  in  1969  to  successfully  demonstrate  that  any  electromagnetic  interference  caused  by  the  conceptual  SANGUINE 
system  could  be  mitigated.  Prior  to  1973  Project  SANGUINE  completed  the  Concept  Development  and  Concept  Validation  phases  of  the 
system  acquisition  cycle.  In  February  1973  a  prime  contract  was  awarded  to  GTE  Sylvanla  to  perform  Design  Validation  of  the 
System.  Shortly  thereafter  the  Government  decided  to  abandon  the  design  objective  of  direct  nuclear  attack  survivability.  IXirlng 
the  ensuing  period  of  redesign  and  optimisation  the  system  designation  was  changed  from  SANGUINE  to  SEAFARER,  and  reduced  In  size. 
A  preliminary  design  review  was  successfully  completed  in  November  1977.  The  full  scale  development  funding  for  FY  1978  was 
withheld  by  Congress  and  SEAFARER  was  scaled  down  to  a  smaller  two*site  Austere  system  In  Michigan  and  Wisconsin.  While 
respecification  and  redesign  efforts  were  In  progress,  constraints  on  FY  1979  funds,  due  to  lack  of  Presidential  decision  on  the 
need  for  the  system,  resulted  in  a  two*year  program  hiatus  and  the  release  of  only  minimal  funds  for  caretaker  maintenance  at  the 
Wisconsin  Test  Facility.  In  July  1981,  system  redefinition  work  resumed  and  reactivation  work  on  the  Wisconsin  Test  Facility 
began. 
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2.  (U)  FY  1982  Program:  Full-scale  developaent  conmertces  <#lth  respect  to  transmitters^  antennas,  8u>iaarine  receivers  and  all 
related  software.  System  evaluation  operations  continue.  Survey  of  the  Michigan  site  begins.  K  contract  was  negotiated  and 
awarded  to  TIT  flesearch  Institute  for  continued  Interference  mitigation  and  environmental  compatibility  efforts.  Award  of  a  new 
prime  contract  with  GTE  Sylvanla  for  full  scale  development  and  system  evaluation  operations  Is  planned.  The  award  of  a  follow-on 
contract  with  Computer  Sciences  Corporation  for  System  Engineering  and  Technical  Assistance  to  the  Navy  Program  Manager  Is 
expected. 

3.  (U)  FY  1983  Planned  Program:  Continue  full  scale  development  and  system  evaluation  operation.  Commence  construction  of  the 
Michigan  site.  Award  contract  to  Mission  Research  Corporation  to  conduct  electromagnetic  pulse  survivahllity  test  and  evaluation 
is  planned.  Award  several  cost  contracts  to  university  and  tn<Ristry  Laboratories. 

4.  (U)  FY  19B4  Planned  Program:  Continue  full  scale  development,  begin  producing  prototype  submarine  receivers,  complete 
Wisconsin  site  upgrade  and  commence  technical  evaluation.  Continue  system  evaluation  operations.  Award  of  a  follow-on  contract  to 
TIT  Research  Institute  for  continued  interference  nltlgaclort  and  environmental  compatibility  assurance. 

3.  (U)  Program  to  Completion:  This  project  Is  scheduled  for  completion  at  the  end  of  FY  when  it  will  attain  final 
operational  capability.  During  FT  19R3,  the  following  is  planned:  full  scale  development  terminates;  prototype  submarine 
receiver  development  terminates;  shore  equipment  development  and  inatallatlon  terminates;  technical  and  operational  evaluation 
terminates;  the  system  achieves  an  Initial  operating  capability;  and  fleet  receiver  production  is  initiated.  In  FY  19R6,  the 
Michigan  aite  construction  Is  completed.  Environmental  and  safety  development  and  monitoring  and  system  evaluation  operation 
continue  until  the  project  la  e*)apleted.  These  latter  two  efforts  continue  through  FY  19RA  and  FY  1987.  Receiver  production  Is 
planned  to  conclude  at  the  end  of  FY  1986  unless  a  requirement  for  a  larger  number  of  them  is  approved. 

6.  (U)  Milestones: 


Event  Date 

a.  Develop  Environmental  Protection  Plan  FY  1982 

b.  Commence  Michigan  Site  Surveys  FY  1982 

c.  Commence  Vlsconeln  Test  Facility  Improvement  FY  1982 

d>  Commence  Construction  -  Michigan  FY  1983 

e.  Commence  Technical  Evaluation  FT  1984 

f.  Complete  Operational  Evaluation  FY  1983 

g.  Initial  Operational  Capability  FY  1983 

h.  Complete  Michigan  Site  FY  1986 

i.  Final  Operational  Capability  FY  1987 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Pro'^ra^  ’Slement:  1 1402N  Title:  Navy  Strategic  Communications 

OoD  Mission  Area:  133  -  Strategic  Communications  Budget  Activity:  3  -  Strategic  Programs 


(IJ)  RESOURCES  (PROJECT  LISTING):  (Dollars  in  Thousands) 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Est imate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENTS 

19,746 

2A,34A 

69,314 

99,542 

Continuing 

Continuing 

X0793 

TACAMO 

9,052 

16,383 

14,853 

11,768 

Continuing 

Continuing 

X1083 

Shore-to-Shlp  Communications  Systems 

9,947 

7,961 

12,903 

10,304 

Continuing 

Continuing 

XI 384 

Survlvable  and  Enduring  Communications 

0 

0 

0 

6,467 

Continuing 

Continuing 

W1438 

ECX 

747 

0 

41,558 

71,003 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  KEEP:  This  program  provides  for  the  development  of  reliable*  survlvable  and  secure 
communications  systems  from  the  National  Command  Authprltles/Commanders-ln-Chlef  to  deployed  Fleet  Ballistic  Hlsslle  forces  and 
selected  Single  Integrated  Operations  Plan  forces  in  modes  which  transcend  disturbances  anticipated  to  be  In  effect  immediately 
before*  during*  and  after  a  nuclear  attach*  The  project  includes  TACAMO  (Including  ECX  development  initiatives)*  VEROIN*  Enhanced 
VERDIN*  Fixed  Very  Low  frequency*  POSEIDON  Communications  Improvement  Program*  Integrated  Submarine  Communications  Antenna  System* 
and  Systems  Engineering.  Navy  Strategic  Communications  programs  relate  to  specific  tasks  that  enhance  the  capability  of  sub- 
marines  to  receive  communications  and  which  Improve  operational  performance  and  produce  Improvements  In  message  processing. 

(U)  BASIS  FOR  FY  1983  RDTAE  REQUEST:  Continue  development  of  TACAMO  Improvement  Program  for  improved  airborne  relay  communlca'* 
tlons.  Continue  TACAMO  electromagnetic  effects  hardness  assurance  program;  accelerate  the  development  of  Electro-magnetic  Pulse 
hardening  kits  for  Installation  In  operational  aircraft;  accelerate  the  development  of  Electromagnetic  Pulse  hardening  assurance 
techniques  and  procedures;  ensure  electromagnetic  pulse  hardening  efforts  are  transferable  to  TACAMO  replacement  airframe  (ECX). 
Continue  development  of  the  Dynamic  Tuning  and  High  Efficiency  Power  Amplifiers  for  fixed  very  low  frequency  submarine  broadcast 
sices.  Continue  with  fixed  very  low  frequency  program  from  station  upgrade  and  Improvements  In  the  areas  of  reliability  and 
efficiency.  Continue  development  of  the  Very  Low  Frequency  system  as  a  part  of  the  overall  Surytvable/Bndurlng  Communication 
network.  Continue  Investigation  Into  defining  Cryptographic  modernisation  for  submarines.  Provide  systems  engineering  support  In 
the  areas  of  configuration  management*  systems  performance  models  and  analysis*  message  compression  techniques  and  investigation 
of  advanced  technology.  Increased  funding  requirements  between  FY  1982  and  FY  1983  are  due  to  increased  efforts  on  strategic 
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communications  and  a  new  start  of  Project  W1438,  ECX.  As  this  Is  a  continul«>*  program^  the  above  funding  Includes  oucyear 
escalation  and  encompasses  all  work  or  development  phases  now  planned  or  anticipated  through  FY  1984  only. 


(U)  COMPARISON  WITH  FY  1982  TDESCRIPTIVE  SUMMARY:  (Dollars  In  thousands)  The  changes  between  the  funding  profile  shown  In  the 
FY  1982  Descriptive  Summary  and  this  Descriptive  Sianmary  are  as  follows:  an  overall  decrease  of  731  In  FY  1981  due  to  Inflation 
adjustments,  distributed  by  reducing  X0793,  TACAMO,  by  2,400  in  order  to  Increase  Xin83,  Shore-co-‘Ship  Communications,  by  922  to 
advance  efforts  In  thac  area,  and  to  provide  747  to  W1438,  ECX,  to  initiate  efforts  to  procure  a  replaceraf'nt  airframe  for  the 
TACAMO  mission;  and  an  Increase  of  2,084  in  FY  1982  due  to  program  adj  stments  and  to  support  Initial  research  and  development 
efforts  for  the  ECX  TACAMO  replacement  aircraft.  The  FY  1983  funding  To  Be  Determined  In  the  FY  1982  Descriptive  Summary  Is  now 
estimated  to  be  funded  at  the  89,314  level. 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY 

(Amended) 

Project 

FY  1980 

No. 

Title 

Actual 

TOTAL  FOR  PROGRAM  ELEMENTS 

12,287 

xor93 

TACAMO 

5,129 

Y1083 

Shore-to-Shlp  Communications  Systems 

7,158 

(U)  OTHER 

APPROPRIATIONS  FUNDS: 

FY  1981 
Actual 

OPN  (PE  iniSN) 

Quantity 

11, 5y. 

1600  CPS  Kits 

•J 

CP  l07lA/tfR  Processor 

13 

Cesium  Beam  Tubes 

20 

Fixed  Very  Low  Frequency  Equipment 

7a  r 

Cesium  Beam  ®'requency /Time  Standards 

) 

Submarine  Keyboard  Printer 

0 

Modular  Interface  Multiplexing  and  Switching,  Unit 

0 

Medium  Frequency/High  frequency  Multicouplers 

0 

Total 


FY  1981 

FY  1982 

FY  J983 

Additional 

E‘!t  imated 

Estimate 

Estimate 

Estimate 

to  Completion 

■  >st 

20,477 

22,250 

TBD 

ContlnMlng 

Continuing 

11,452 

n,099 

TBD 

CoMtin  Ing 
i  rvi  ?  ng 

C  'utlnuln.: 

9,025 

9,161 

TBD 

Continuing 

Total 

-V  1982 

FY  1983 

FY  1984 

Ad  Utio  lal 

Lstimatt‘d 

Estimate 

Estimate 

Estimate 

to  Cnaplecinn 

Cost 

6.S'.9 

13,290 

Ib.Kb'i 

Cont  <  nnlng 

Continuing 

20 

8.: 

7 

1.) 

0 

0 

Var 

Var 

Var 

Contln  1 ; ng 

0 

IJ  ’ 

0 

u; 

0 

i 

0 

0 

35 

1 

17 

r 
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Standard  Buoyant  Cable  Antennas 

0 

0 

17 

17 

Data  Collection  Equipment 

31 

6 

5 

Var 

Va  r 

Circuit  'tayflower  Silent  Tuner  Test  Seta 

134 

0 

0 

0 

Circuit  Mayflower  Shore  Rehabilitation  Systems 

0 

0 

0 

5 

1 

3 

Total 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

APN-4  (PE  U315N) 

EC-130Q  Aircraft 

44,680 

74,600 

36,800 

0 

Continuing 

Cont inulng 

vHiantlty 

1 

2 

0 

0 

0 

APN-5  (PE  U315N> 

EC-l30q  Mod  Aircraft 

17,131 

36,700 

62,700 

23,900 

Continuing 

Continuing 

Qiunclty 

Var 

Var 

Var 

Var 

Continuing 

APN-fe  (PE  inSlN) 

EC-nCO  Mod  Aircraft  Spares 

8,612 

7,669 

4,259 

TBO 

Continuing 

Continuing 

Quantltv 

Var 

Var 

Var 

Var 

Continuing 
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Profirun  Elpfoent;  I I4Q?\  Title:  Navy  Strutef^lc  Corninunlcat tons 
DoP  '-llsslon  Area:  331  -  Straf^j^le  Comminlcatlons  Ru<lRet  Activity;  3  -  Strateptc  Programs 

C'J)  DETATT.EP  BACKGROUND  AND  DESCRIPTION;  Many  possible  techniques  have  been  Invest lf*a teH  for  Shore-to-Eleet  Ballistic  Missile 
Submarine  comnuniratlons  covering  the  entire  frequency  spectrum.  These  have  include*!:  e<r.re'»ely  low  frequency,  communication 
satellites,  multiple  fixed  very  low  frequency  radio  stations,  multiple  fixed  phased  array  very  low  frequency  antenna  systems, 
transportable  land  mobile  very  low  frequency  systems  usln^  balloon  lifted  antennas,  very  low  frequency  facsimile  systems,  under¬ 
water  acoustic  systems,  underwater  explosive  systems,  seismic  wave  slj»nallnp  techniques,  airborne  very  low  frequency  (Project 
TACAM03,  shipboard  mobile  very  low  frequency,  communl cations  superimposed  on  Long  Range  Aid  to  Navigation  (LORAV-CJ  signals 
(Project  PILGRIM),  VERDIN  very  low  frequency/low  frequency  modulation  and  receiving  subsystems,  and  Navy/Alr  Force  compatible 
nwdes  for  an  Enhanced  VERDIN  systems.  Of  these  systems,  "xtremely  Low  Frequency,  TACAMO,  VERDIN,  Enhanced  VERDIN,  PILGRIM,  Very 
Low  Frequency,  (f Ixed/shlphoard  moMle/transportahle  land  mobile)  were  selected  for  further  development.  Integrated  Antenna 
System  and  POSEIDON  Communications  Improvement  projects  were  also  Initiated.  The  transportable  land  mobile  very  low  frequency 
system  was  discontinued  In  because  of  a  demonstrated  tack,  of  all  weather  capahtllty,  but  is  currently  under  reconsideration 
as  a  survlvable  asset.  Extremely  Low  Frequency  Communications  became  a  separate  program  element  (U401N>  In  FY  1973.  Fixed  Very 
Low  Frequency,  VERDIN  and  TACAMO  projects  are  operational.  TACAMO  aircraft  are  an  Integral  part  of  the  Minimum  Essential  Emergency 
Communications  Network.  The  TACAMO  project,  a  subsystem  of  the  Navy  Strategic  Communications  Program,  provides  an  airborne 
communications  platform  for  a  survlvable  link  for  command  and  control  of  fleet  ballistic  missile  submarines.  TACAMO  aircraft  are 
equipped  with  a  200  kilowatt  transmitter  and  VERDIN  transmit  terminal.  A  major  phased  TACAMO  Improvement  Program  was  Initiated  In 
FY  1973.  This  program  Includes  elements  to  enhance  the  survivability  of  TACAMO  to  establish  and  maintain  connectivity  required  of 
TACAMO  as  a  Minimum  Essential  Eiwrgency  Communications  Network  asset  and  to  improve  communications  capabilities  and  reliability. 
The  first  phase  of  the  TACAMO  Improvement  Program  modlflcatlona  was  completed  for  all  aircraft  in  July  1978.  Eight  TACAMO 
Improvement  Program  Phase  II  modifications  have  been  completed  as  of  1  December  19RI.  Follow-on  developments  maintain  Minimum 
Essential  Emergency  Communications  Network  compatibility.  A  se-vtce  life  extension  program  started  In  FY  1979  to  permit  continued 
operations  of  the  older  ten  aircraft  In  the  FYs  1981-19R5  time.  Contract  was  awarded  2  March  1979  for  replacement  of  the  aircraft 
lost  In  June  19*^7,  fYs  1980  and  1981  funds  were  programmed  for  force  Increase  to  18  aircraft  to  acconmodate  the  TRIDENT  Pacific 
deployment.  A  replacement  program  for  the  current  TACAMO  aircraft  has  been  Initiated  w^th  project  M1438  (KCX)  as  has  a  project  to 
focus  on  networks  and  systems  that  are  either  survlvable  or  reconstltutable  In  the  trans-  and  post-attack  time  frame. 

(U)  RELATED  ACTIVITIES:  Fleet  Ballistic  Missile  System  (Program  Element  11221N)  and  the  TRIDENT  Submarine  System  (Program 
Element  11228N).  Navy  Strategic  Communications  transmissions  will  be  received  by  the  Improved  terminals  developed  for  the  Defense 
Communications  Agency's  Minimum  Essential  Emergency  Communications  Network  (Program  Element  33131IC). 

(IJ)  WORK  PERFORMED  BY:  In-House;  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Underwater  Systems  Center,  Newport,  RI ;  Naval 
Research  I.aboratory,  Washington,  DC;  Naval  Air  Systems  Command,  Washington,  DC;  Naval  Surface  Weapons  Center,  Sliver  Spring,  MD; 
Naval  Air  Development  Center,  Warminster,  PA;  Naval  Air  Teat  Center,  Patuxent  River,  MD;  Naval  Avionics  Center,  Indianapolis,  IN; 
Naval  Sea  Systems  Command,  Washington,  DC.  Contractors;  RCA  Corporation,  Camden,  NJ;  KAMAN  Sciences  Corporation,  Colorado 
Springs,  Co;  Electroapace  Systems,  Inc.,  Rlchsrdson,  TX;  General  Telephone  and  Electronics  Laboratories,  Inc.,  Valtham,  MA; 
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Rockwell  International  Corporation  (Colllaa  an<l  Autonetlcsl,  Rlchar/lson,  anrf  Vewport  Beach,  CA;  Spears  Associates,  Newton,  MA: 
•Jaycor,  Alexandria,  VA;  General  Electric,  Philadelphia,  PA;  KITRR  Corporation,  McLean,  VA;  and  International  Business  Machines, 
Gaithersburg,  MU, 

(V)  program  accomplishments  AND  FUTURE  PROGRAMS: 


I,  (U1  FY  1981  and  Prior  Accotwpllshraents:  Developed  and  procured  VERDIN  very  low  frequency /low  frequency  modulation  and  receiving? 
subsystem.  Completed  development  of  Enhanced  VERDIN  Processor  Incorporating  Navy /Air  Force  compatible  nodes  Into  VERDIN /TACA'^IO 
transmitter  and  receiver  terminals  and  Fleet  Balltsctc  Missile  ^Submarine  receiver  terminals.  Commenced  procurement  In  PY  19RI. 
Commenced  development  of  Dynamic  Tuning  and  Mlgh  Frequency  Power  Amplifier  for  fixed  very  low  frequency  submarine  broadcast  sites. 
Conducted  supporting  technology  and  research  In  measurement,  processing  and  prediction  of  extremely  low  frequency  and  very  low 
frequency  propagation  data;  In  network  simulation;  In  Information  transfer  signal  design;  in  message  handling  engineering; 
modula  t  lon/codl  ng/cofflpresslon;  network  ^.ftalysls;  configuration  management  and  management  assistance.  Proposed  military  Improve¬ 
ment  for  the  POSEIDON  Communications  Improvement  Program  was  approved.  Continued  development  the  modular  interface  multi¬ 
plexing  and  switching  unit.  Completed  testing  of  the  Submarine  Advanced  Keyboard  Printer,  and  obtained  approval  for  service  use 
In  May  ISRl.  Completed  the  POSEIDON  Communications  Improvement  Platform  test  bed  facility.  Factory  tested  the  upgraded  towed 
huoy  antenna  and  Installed  on  a  submarine  for  Development  Test,  Phase  Tll/Operatlonal  Test,  Phase  III,  at  sea.  Completed  opera¬ 
tional  evaluation  of  the  towed  buoy  antenna  system  on  a  fleet  ballistic  missile  submarine  and  requested  approval  for  service  use. 
Completed  laboratory  development  of  the  Integrated  Submarine  Communication  Antenna  System  standard  buoyant  cable  antenna  system 
components  and  prepared  a  specification  and  procurement  package  for  a  Service  Test  Model  of  a  related  Buoyant  Cable  Antenna 
coupler.  Fabricated  and  tested  an  advanced  development  model  of  a  medium  frequency /high  frequency  switching  system  with  an  active 
multicoupler.  Tested  a  high  altitude  balloon  meteor  hurst  relay  and  completed  a  system  description  for  a  rocket  launched  very  low 
frequency  balloon  relay.  Awarded  cost  plus  fixed  fee  contracts  in  1969  and  1979  to  Lockheed  for  TACAMO  high  power  transmitter. 
Awarded  a  firm  ^ixed  price  contract  to  Collins  Radio  In  1971  for  TACAMO  IV  conversion  prototype,  followed  by  coat  plus  fixed  fee 
contracts  for  TACAMO  Improvement  Program  Phase  I  In  1974  through  1976  to  Imp’fove  communications  effectiveness  and  reliability  and 
to  complete  TACAMO  Improvement  Program  Phase  II  prototype.  Conducted  tests  and  studies  to  assess  the  vulnerability  of  TACAMO 
aircraft  to  electromagnetic  pulse  effects.  Delivered  TACAMO  Improvement  Program  Phase  I  kits.  Completed  delivery  of  TACAMO 
Improvement  Program  Phase  I  to  the  fleet  In  FY  7R,  Initiated  TAC/WO  Improvement  Program  Phase  It  production/conversion.  TACAMO 
Improvement  Program  Phase  II  provides:  satellite  comiaunlcatlons  subsystems;  additional  VERDIN  with  RG-30  CRYPTO  equipment  for 
Minimum  Essential  Emergency  Communications  Network  compatibility;  TACAMO  message  processing  system  for  full  Input  capability  for 
all  TACAMO  uplinks;  very  low  frequency  spectrum  filter;  Improved  very  low  frequency  notch  filter;  and  reduction  of  high  frequency 
equipment.  Completed  test  and  Installation  of  TACAMO  prototype  hardening  to  electromagnetic  pulse  effects.  Completed  TACAMO 
Electromagnetic  Pulse  har-^nlng  Assessment  Test  (TEMPAT)  of  TACAMO  R6D  aircraft.  Provisional  approval  for  service  use  of  Electro¬ 
magnetic  Pulse  hardening  of  TACAMO  aircraft  recommended  by  Commander,  Operational  Test  and  Evaluation  Force.  Completed  TACAMO 
Improvement  Program  Phase  II  operational  evaluation.  Continued  TACAMO  Improvement  Program  Phase  IT  production  and  Installation. 
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Contracted  for  final  aircraft  for  force  level  Increase  to  18  unit  equipped  aircraft.  Conducted  analyses  and  preliminary  work 
leading  to  start-up  of  RCX  project. 

2.  (’J)  FY  1982  Program;  Continue  development  of  Dynamic  Tuning  and  high  efficiency  power  amplifiers  for  fixed  very  low  frequency 
submarlnebroadcast  sites.  Determine  technical  feasibility  of  the  preferred  approach  for  modernization  of  submarlnecryptographlf 
system  and  interfaces.  Procure  Che  .Submarine  Advanced  Keyboard  Printer  (IM  units).  Continue  development  of  Che  nodular  i.iter- 
facemultiplexlngand  switching  unit.  Deliver  standard  buoyant  cable  antenna  coupler  service  test  model  and  othersystem  compo¬ 
nents  for  Development  Test  Phase  II  t/Operac tonal  Testing  Phase  III.  Install  prototypes  of  Che  medium  f requency/hlgh  frequency 
multicoupler  and  switching  system  on  a  POSEIDON  submarine  for  tests.  Award  development  contract  for  a  new  very  low  frequency/low 
frequency  multicoupler.  Begin  development  of  high  frequency/very  high  frequency  system  for  the  overall  survlvable/endurlng  comrau- 
nlcatlons  network.  Provide  engineering  system  analysis  and  support  In  the  areas  of  configuration  management,  systems  performance 
models  and  production  and  Installation.  Continue  follow-on  T.ACAMO  Improvement  Program  developments  Co  provide:  Improved  very  low 
frequency  receive  antenna  (employ ingidaptlve  null  steering  and/or  H-Field  and/or  Transverse  Electric/Transverse  Magnetic 
diversity);  improved  time  standard;  Enhanced  VERDIN  transmit  and  receive;  and  replacement  high  frequency  equipment.  Continue 
TACAMO  nuclear  vulnerability  assessment  and  hardening  including  evaluation  of  hardness  and  maintenance  techniques.  Commence 
installation  of  three  Electromagnetic  Pulse  Hardening  Kits.  Continue  ECX  developmental  analyses  and  Issue  Request  forProposals 
for  replacement  aircraft, 

3.  (H)  FY  1983  Planned  Program:  Install  Submarine  Keyboard  Printers.  Procure  17  standard  buoyant  cable  antenna  systems  and  17 
med lum frequency/high  I requency  multicouplers.  Contliiue  development  of  dynamic  tuning  and  high  efficiency  poweraraplif iers  for 
fixed  very  low  frequency  submarine  broadcast  sites.  Continue  with  fixed  very  low  frequency  program  for  station  upgrade  and 
Improvement  In  the  areas  of  reliability  and  efficiency.  Continue  investigation  into  defining  cryptographic  modernization  for  sub¬ 
marines.  Provide  systems  engineering  support  In  the  areas  of  configuration  management,  systems  performance  models  and  analysis, 
messagecompresslon  techniques  and  Investigation  of  advanced  technology.  Continue  TACAMO  Improvement  Program  Phase  II  production 
and  installation.  Award  contract  for  acquisition  of  follow-on  TACAMO  ECX  aircraft.  Continue  production  and  Installation  of  five 
additional  electromagnetlcpulse  hardening  kits  for  a  total  of  eight.  Initiate  third  year  of  procurement  of  Enhanced  VERDIN 
Processors.  Continue  development  of  the  High  Frequency/Very  High  Frequency  system  as  part  of  the  overall  survlvable/endurlng 
communlcsc ions  network. 

(U)  FY  1984  Planned  Program;  Finalize  development  of  dynamic  tuning  and  high  efficiency  power  amplifiers  for  fixed  very  low 
frequency  submarine  broadcast  sites.  Continue  with  Fixed  Very  Low  Freqtiency  Program  for  station  upgrade  and  Improvements  In  the 
areas  of  reliability  and  efficiency  In  lieu  of  major  overhauls.  Continue  procurement  and  Installation  of  the  Improved  Towed  Bujy 
Antenna,  the  Buoyant  Cable  Antenna  standardized  system,  and  the  medium  frequency/low  frequency  signal  distribution  systems. 
Commence  Developnent  Testing  Phase  Ill/Operatlonal  Testing  Phase  III  of  the  Integrated  Submarine  Communications  Antenna  System 
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very  low  frequency  multlcoupler  service  test  model*  Provide  systems  engineering  support  In  the  areas  of  configuration  aanagement, 
systems  performance  models  and  analysis,  message  compression  techniques  and  Investigation  of  advanced  technology*  Complete 
production  and  Installation  of  TACAMO  electromagnetic  pulse  hardening  kits  and  certification  test*  Continue  follow-on  TACAMO 
Improvement  Program  development  and  Initiate  production  and  installation  as  developments  mature.  Continue  efforts  on  ECX  develop¬ 
ment.  Enter  final  year  of  Enhanced  VERDIN  Proessor  procurement.  Initiate  procurement  of  Circuit  Mayflower  Shore  Rehabilitation 
systems.  Continue  development  of  the  baste  Survlvable/Endurlng  Communications  Network.  Demonstrate  balloon  relay  rocket  launch. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program* 

6*  (U)  Milestones :  Not  applicable. 
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(V)  OETAILED  BACKGROUND  AMP  OESCRIPTtOM:  TACAMO  aircraft  are  an  tnteRral  part  of  the  Joint  Chiefs  of  Staff  <ilrecterf  Minimum 
Essential  Emergency  Communications  Network.  The  TACAMO  Project,  a  subsystem  of  the  Navy  Strategic  Communications  program,  pro¬ 
vides  an  airborne  communications  platform  for  a  survlvahle  link  for  command  and  control  of  Eleet  Ballistic  Missile  submarines. 
TACAMO  IV  aircraft  are  equipped  with  a  200  kilowatt  transmitter  and  VERDIN  transmit  terminal.  A  major  phased  TACAMO  Improvement 
Program  was  Initiated  In  PY  1073.  This  program  Includes  elements  to  enhance  the  survivability  of  TACAMO,  to  establish  and 
maintain  connectivity  required  of  TACAMO  as  a  Minimum  Essential  Emergency  Communications  Network  asset,  and  to  Improve  communi¬ 
cations  capahtlttles  and  reliability.  The  first  phase  of  the  TAC^IO  Improvement  Program  modifications  was  completed  for  all 
aircraft  In  July  1973.  First  aircraft  for  TACAMO  Improvement  Program  Phase  11  modification  was  completed  29  June  1979,  and  nine 
are  currently  operational:  seven  In  the  Atlantic  and  two  In  the  Pacific.  Pollow-on  developments  maintain  Minimum  Essential 
Emergency  Communication  Network  compatibility.  A  service  life  extension  program  started  In  FY  1979  to  permit  continued  operations 
of  the  older  ten  aircraft  In  the  FY  1991-1983  time.  Contract  was  awarded  2  March  1979  for  replacement  of  an  aircraft  lost  in  June 
1977.  FY  1980  and  FY  1981  funds  were  programmed  for  force  expansion  to  18  aircraft  to  establish  1007.  airborne  operations  In  the 
Pacific  In  support  of  TRIDENT  deployment  while  maintaining  1007  airborne  In  the  Atlantic.  Nine  airframes  (without  communications 
suites)  were  programmed  In  PY  1982  through  FY  1985  to  replace  EC-1308  reaching  the  end  of  their  extended  service  life.  It  Is 
Intended  that  communications  suites  will  be  removed,  refurbished  and  Installed  in  the  replacement  airframes;  however,  planning  Is 
now  underway  to  purchase  a  follow-on  aircraft,  ECX,  to  perform  the  TACAMO  mission  rather  than  the  nine  programmed  replacement 
EC-130r.  Reprogramming  of  a  portion  of  the  FY  1982  replacement  airframe  funds  may  be  requested  for  initiation  of  the  ECX  project. 
Continuing  evolution  of  the  communications  suite  wilt  determine  the  conf Igurat inn  which  will  he  transplanted  Into  the  ECX. 

(U)  RELATED  ACTIVITIES:  Fleet  Ballistic  Missile  System  (Program  Element  11221N)  and  TRIDENT  I  System  (Program  Element  U22RN>. 

(U)  WORK  PERFORMED  BY:  Tn-House:  Naval  Air  Systems  Command,  Washington,  DC;  Naval  Avionics  Center,  Indianapolis,  IN;  Naval  Air 
Test  Center,  Patuxent  River,  MD;  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Weapons  Engineering  Support  Activity, 
Washington,  DC;  Naval  Surface  Weapons  Center,  Silver  Spring,  MD;  Naval  Electronic  Systems  Engineering  Activity,  Patuxent  River, 
MD;  Naval  Electronics  Systems  Command,  Washington,  DC.  Contractors:  Rockwell  International  Corporation  (Collins  and  Autonetlcs 
Divisions),  Richardson,  TX,  and  Anaheim,  CA,  respectively;  Electroepacc  Systems,  Inc.,  Richardson  TX;  Lockheed  Georgia  Company, 
Marietta,  GA;  KAMAN  Sciences  Corporation,  Colorado  Springs,  CO;  Computer  Sciences  Corporation,  Falls  Church,  VA;  Science  Applica¬ 
tions,  Inc.,  McLean,  VA;  J.S.  Lee  Associates,  Arlington,  VA;  Eaton  Corporation,  AIL  Division,  Arlington,  VA. 
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Project:  X0793  Title:  TACAMO 

Program  Element:  11402N  Title:  Navy  Strategic  Communlcatlona 

DoD  Mission  Area:  333  -  Strategic  Cofftmunl cat Iona  Budget  Activity:  3  -  Strategic  Programs 


(Ul  PROGRAM  ACCOMPLISHMENTS  AND  FUTIJRP  PROGRAMS: 

1.  (U3  PY  19R1  and  Prior  Accomplishments:  Contracted  for  the  final  RC-130  aircraft  for  the  authorized  force  level  Increase  to 

Ift  unit  equipped  aircraft.  In  1969  and  1979  awarded  coat  plus  fixed  fee  contracts  to  Lockheed  for  TACAMO  high  power  transmitter. 
Awarded  a  firs  fixed  price  contract  to  Collins  Radio  In  1971  for  TACAMO  TV  conversion  prototype,  followed  by  cost  plus  fixed  fee 

contracts  for  TACAMO  Improvement  Program  Phase  I  In  1974  through  1976  to  Improve  communications  effectiveness  and  reliability  and 

to  complete  TACAMO  Improvement  Program  Phase  II  Prototype.  Conducted  tests  and  studies  to  assess  the  vulnerability  and  certify 
the  effects  of  electromagnetic  pulse  on  TACAMO  aircraft.  Delivered  TACAMO  Improvement  Program  Phase  I  kits.  Completed  delivery 
of  TACAMO  Improvement  Program  Phase  I  aircraft  to  the  Fleet  In  PY  1978.  Initiated  TACAMO  Improvement  Program  Phase  II  proAiCtlon/ 
conversion.  TACAMO  Improvement  Program  Phase  tl  provides:  satellite  communications  subsystem;  additional  VERDIN  with  KG-30  CRYPTO 
equipment  for  Minimum  Essential  Rmergettcy  Communications  Network  compatibility;  TACAMO  message  processing  system  for  full  input 
capability  for  all  TACAMO  links;  Very  Low  Frequency  spectrum  filter;  improved  very  low  frequency  notch  filter;  and  high  frequency 

equipment  reduction.  Completed  TACAMO  Improvement  Program  Phase  IT  operational  evaluation.  Completed  Installation  and  test  of 

prototype  electromagnetic  pulse  hardening  kits  on  TACAMO  research  and  development  aircraft.  Completed  TACAMO  ElectroToagnetlc 
Pulse  Assessment  Test  Phase  II  on  research  and  development  aircraft  and  approved  for  Operational  Evaluation.  Received  provisional 
approval  for  service  use  for  electromagnetic  pulse  hardening  of  TACAMO  aircraft.  Continued  TAC^^  Improvement  Program  Phase  II 
production  and  Installation.  Conducted  follow-on  TACAMO  Improvement  Program  development.  Contracted  for  replacement  of  aircraft 
lost  (n  June  1977.  Conducted  analyses  and  preliminary  work  leading  to  start-up  of  BCX  program. 

2.  (U)  FY  1982  Program:  Continue  TACWIO  nuclear  vulnerability  assessment  and  hardening  including  evaluation  of  hardness  assurance 
and  maintenance  techniques.  Continue  development  of  follow-on  TACAMO  Improvement  Program  to  provide:  Improved  Very  Low  Frequency 
Receive  Antenna  (employing  adaptive  null  steering  nn^for  *H*  Field  or  Transverse  Electrlc/Tranaverse  Magnetic  diversity);  Improved 
time  standard;  and,  Enhanced  VERDIN  transmit  and  receive.  Continue  ECX  developmental  analyses  and  Issue  Request  for  Proposals 
for  replacement  aircraft. 

3.  (U)  PY  19R3  Planned  Program:  Continue  follow-on  TACAMO  Improvement  Program  developfsent. 

4.  (U)  FY  1984  Plan/.ed  Program;  Complete  electromagnetic  pulse  hardening  certification  test.  Continue  follow-on  TACAMO 
Improvement  Program  developments. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program* 

6.  (U)  Milestones:  Not  applicable* 
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Project:  X0793  Title:  TACAMO 

Prof?ram  Klenent:  11402N  Title:  Wavy  Strategic  Communications 

OoD  Mission  Area:  333  -  Strategic  Communications  Bu<*get  Activity:  3  -  Strategic  Programs 


7.  Hf)  Resource: 
Project 

No.  Title 


Total 

py  19ftl  FY  1982  FY  1983  FY  1984  4rtf«lclona1  Fstli^ated 

Actual  Rstlwate  Cstlnate  Estimate  to  Completion  Cost  _ 


Xn793  TACAMO 


9^052  18,383  14,8S3  11,768  Conttnulnp  Continuing 
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Project:  XIQ83 
Program  Element:  1 14Q2N 

DoD  Mission  Area:  333  -  Strategic  Communications 


Title:  ShQre~to-Shlp  Connunlcatlons  Systems 
Title:  Navy  Strategic  Conraunlcatlons 
Budget  Activity:  3  ~  Strategic  Programs 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Many  possible  techniques  have  been  Investigated  for  Shore-to-Fleet  Ballistic  Missile 
Submarine  communications  covering  the  entire  frequency  spectrum*  These  have  Included:  extremely  frequency*  communication 
satellites,  multiple  fixed  very  low  frequency  radio  stations,  multiple  fixed  phased  array  very  low  frequency  antenna  systems, 
transportable  land  mobile  very  low  frequency  systems  using  balloon  lifted  antennas,  very  low  frequency  facsimile  systems,  under¬ 
water  acoustic  systems,  underwater  explosive  systems,  seismic  wave  signaling  techniques,  airborne  very  low  frequency  (Project 
TACAMO),  shipboard  mobile  very  low  frequency,  communications  superimposed  on  Long  Range  Aid  to  Navigation  (LORAN-C)  signals 
(Project  PILGRIM),  VERDIN  very  low  frequency/low  frequency  modulation  and  receiving  subsystems,  and  Navy/Alr  Force  compatible 
modns  for  an  Enhanced  VERDIN  system.  Of  these  systems,  Extremely  Low  Frequency,  TACAMO,  VERDIN,  Enhanced  VERDIN,  PILGRIM,  Very 
Low  Frequency  (fixed,  shipboard  and  transportable  land  mobile)  were  selected  for  further  development*  Integrated  Antenna  System 
and  POSEIDON  Comnunlcatlon  Improvement  projects  were  also  initiated*  The  transportable  land  mobile  very  low  frequency  system  was 
discontinued  in  1968  because  of  a  demonstrated  lack  of  all-weather  capability,  but  Is  currently  under  reconsideration  as  a 
reconstltutable  asset*  Extremely  Low  Frequency  Communications  became  a  separate  program  element  (IIAOIN)  in  FY  1973,  Fixed  Very 
Low  Frequency,  VERDIN  and  TACAMO  are  operational. 

(U)  RELATED  ACTIVITIES:  Vavy  Strategic  Coramuntcaclons  provides  "secure,  reliable  shore-Co-ship  communications  support  to  the  Fleet 
Ballistic  Missile  System  (Program  Element  11221N)  and  the  TRIDENT  I  System  (Program  Element  11228N).  Error  detection  and  coding 
techniqvies  are  developed  under  the  Defense  Communications  Agency's  Minimum  Essential  Emergenev  Communication  Network  (Program 
Element  33niK).  • 

(D)  WORK  PERFORMED  BY;  In-House:  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Civil  Engineering  Laboratory,  Port  Hueneme,  CA; 
Naval  Undei'water  Systems  Center,  Newport,  RI;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Surface  Weapons  Center,  Silver 
Spring,  MD;  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Air  Test  Center,  Patuxent  River,  MD;  Naval  Weapons  Engineering 
Support  Activity,  Washington,  00;  Naval  Electronic  Systems  Engineering  Activity,  Patuxent  River,  MD;  and  Naval  Electronic  Systems 
Security  Engineering  Center,  Washington,  DC.  Contractors:  Computer  Sciences  Corporation,  Falls  Church,  VA;  RCA  Corporation, 
Camden,  NJ;  Slectrospace  Systems,  Inc.,  Richardson,  TX;  Rockwell  International,  Richardson,  TX;  Newport  Beach,  CA;  SPEARS  Asso¬ 
ciates,  Norwood,  MA;  Jaycor,  Oelraar,  CA;  General  Electric,  Philadelphia,  PA;  MITRE  Corporation,  McLean,  VA;  and  International 
Business  Machines  (IBM),  Gaithersburg,  MD. 


Project:  XI 083 
Progran  Elenent;  11402W 

DoD  Mission  Area:  333  ~  Strategic  Co—unlcations 


Title:  Shore-tO“Shlp  Co—unlcations  Systeas 
Title:  Wavy  Strategic  Coaapnlcatlons 
Budget  Activity:  3  ~  Strategic  Programs 


(U)  PROGRAM  ACCOMPLISHMENTS  AWP  FUTURE  PROGRAM: 

1.  (U)  FT  1981  and  Prior  Accoapllshments:  Shore-to-Shlp  C<KBaunicatlons  effort  vias  conducted  under  Project  X0793  prior  to  PY  1980. 
Developed  and  procured  VERDIN  very  lov  frequency/low  frequency  aodulatlon  and  receiving  subayatea.  Coapleted  development  of 
Enhanced  VERDIN  Processor  incorporating  Navy/Air  Force  coapatible  modes  Into  VERDIK/TACAHO  transmitter  and  receiver  terminals  and 
Fleet  Ballistic  Missile  Subaarine  receiver  terminals  and  comaenced  procurement  In  FT  1981*  Coamenced  development  of  dynamic 
tuning  and  high  efficiency  pover  amplifier  for  fixed  very  low  frequency  submarine  broadcast  sites.  Conducted  supporting  technology 
and  research  in  mea8urement»  processing  and  prediction  of  extremely  low  frequency  and  very  low  frequency  propagation  data;  in 
network  simulation;  In  Information  transfer  signal  design;  tn  message  handling  engineering;  In  modulatlon/codlng/compresslon;  in 
network  analysis;  In  configuration  management  and  management  assistance.  Proposed  military  improvement  for  the  POSEIDON  Communi¬ 
cations  Improvement  Program  was  approved.  Continued  development  of  the  modular  interface  multiplexing  and  switching  unit. 
Completed  testing  of  the  Submarine  Advanced  Keyboard  Printer;  obtained  approval  for  service  use  In  Hay  1981.  Completed  a  POSEIDON 
Communications  Improvement  Program  development  test  bed  facility.  Factory  tested  and  Installed  the  Integrated  Submarine  Coonunl- 
cations  Antenna  System  upgraded  Cowed  buoy  antenna  service  test  model  on  a  submarine  for  Development/Operational  Testing, 
Phase  III»  at  sea.  Completed  operational  evaluation  of  the  towed  buoy  antenna  system  on  a  fleet  ballistic  missile  submarine  and 
requested  approval  for  service  use.  Completed  laboratory  development  of  the  Integrated  Submarine  Commun lead one  Antenna  System 
standard  buoyant  cable  antenna  system  components  and  prepared  a  specification  and  procurement  package  for  a  Service  Test  Model  of 
a  related  buoyant  cable  antenna  coupler.  Fabricated  and  tested  advanced  development  model  of  a  medium  frequency/high  frequency 
switching  system  with  an  active  multicoupler.  Tested  the  high  altitude  balloon  meteor  burst  relay  and  completed  a  system 
description  for  a  rocket  launched  Very  tow  Frequency  balloon  relay.  Provided  systems  engineering  support  in  the  areas  of 
configuration  management,  systems  performance  models  and  analysis,  message  compression  techniques  and  Investigation  of  advanced 
technology. 

2.  (U)  FY  1982  Program;  Continue  development  of  Dynamic  Tuning  and  High  Efficiency  Power  .\ir.pllf lers  for  Fixed  Very  Uw  Frequency 
submarine  broadcast  sites.  Determine  *he  technical  f-^aslblllty  of  the  preferred  approach  for  modernization  of  submarine 
cryptographic  systems  and  Interfaces.  Continue  development  of  the  Modular  Interface  Multiplexing  and  Switching  unit.  Procure  the 
SubflMrlne  Advanced  Keyboard  Printer  (111  units)  and  the  Integrated  Subaarine  Communications  Antenna  System  standard  buoyant  cable 
antenna  coupler  Service  Test  Model  and  other  system  components  for  Operational  Testing  at  sea.  Install  prototype  of  the 
Integrated  Submarine  Coromun lent Ions  Antenna  System  medium  frequency/high  frequency  multicoupler  and  switching  system  on  a  POSEIDON 
submarine  for  tests.  Award  development  contract  for  a  new  very  low  frequency/low  frequency  multicoupler.  Begin  deve..opment  of  a 
reconstltutable  Very  Low  Frequency  system  for  the  overall  survlvablc/edurlng  comsunicaclons  network.  Provide  engineering  system 
analysis  and  support  In  the  areas  of  configuration  management,  systems  performance  models  and  analysis.  message  compression 
techniques  and  investigation  of  advanced  technology  in  the  area  of  reconstltutable  very  low  frequency  communications. 
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Project:  XI 033 
Pro:»raT»  Element:  1 1402N 

DoD  Mission  Area:  333  -  Strategic  Comraunications 


Title:  Shore~to~Shtp  Connaunlcattons  Systems 
Title:  Wavy  Strategic  Coiamuntcatlons 
Budget  Activity:  3  -  Strategic  Programs 


3,  (U)  FY  1983  t^lanned  Program:  Install  Eubtnarlne  Keyboard  Printers  and  Secure  Teletype  Switch*  Procure  17  standard  Buoyant 
Cable  -Antenna  Systems  and  17  medium  frequency/high  frequency  multicouplers*  Continue  development  of  the  Dynamic  Tuning  and  High 
Efficiency  Power  Amplifiers  for  Fixed  Very  Low  Frequency  submarine  broadcast  sites*  Continue  with  Fixed  Very  Low  Frequency  program 
for  station  upgrade  and  Improvements  In  tlie  areas  of  reliability  and  efficiency.  Continue  investigation  into  defining  crypto¬ 
graphic  modernization  fur  submarines.  Provide  systems  engineering  support  In  the  areas  of  configuration  management,  systems 
performance  >nodels  and  analysis,  message  compression  techniques  and  investigation  of  advanced  technology.  Continue  development  of 
the  reconst Uutable  Very  Low  Frequency  system  as  part  of  the  overall  Survivable/Cnduring  Communications  Wetwork.  Initiate  third 
yeti'  procurement  of  Enhanced  VERDLM  Processors.  Increased  funding  Is  for  the  development,  test  and  evaluation  of  a  new  frequency/ 
time  standard  and  increased  survlvable  and  enduring  communications  efforts. 


(U)  1984  Planned  Program:  Finalize  development  of  the  Dynamic  Tuning  and  High  Efficiency  Power  Amplifiers  for  Fixed  Very 
’x>w  Frequency  submarine  beoadense  sites.  Continue  with  Fixed  Very  Low  Frequency  program  for  station  upgrade  and  Improvements  in 
the  ureas  of  reliability  and  efficiency  in  lieu  of  major  overhauls.  Continue  procurement  and  installation  of  the  Improved  towed 
buoy  u’.tenna,  the  buoyant  cable  antennu  standardized  system,  and  the  medium  f requency/hl^’''  Frequency  signal  distribution  systems, 
'ommence  Oevelopment/Operational  Testing,  Phase  III,  of  the  very  low  frequency  mult Icouplei  ^.rvice  Test  Model.  Provide  systems 
engineering  support  In  Che  areas  of  configuration  manangement,  systems  performance  models  and  analysis,  message  compression 
ruchnlquer;  und  Invcstlgaclon  of  advanced  technology.  Continue  development  of  the  basic  survlvable  and  enduring  communlc-iClons 
u'iiwork.  iX'ioonstrate  balloon  relay  rocket  launch.  F.nter  final  year  of  Enhanced  VERDIN  Processor  procurement.  Procure  the 
’lodular  Interface  Multiplexing  and  Swlchclng  Unit. 

(U1  Program  to  Completion:  This  Is  a  continuing  program, 
b.  (U)  Milestones:  Not  applicable. 


(U)  Resource? 
Pro  ject 

No.  Title 


FY  1981 
Actual 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Total 

Additional  Est  Itaated 

to  Completion  Cost 


X1083  Shore-to-Ship  Comriuuications  Systems 


9,947 


7,961  12,903  10,304 


Continuing  Continuing 
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Project:  W1438  Title:  ECX 

Pro‘»ram  Element:  11402^  Title:  Navy  Strategic  Cotamunlcatlons 

DoD  Mission  Area:  333  -  Strategic  Conimunlcatlons  Budget  Activity:  3  -  Strategic  Prograns 

(U)  DETAILED  BACKGROUND  A^^)  DESCRIPTION:  ECX  Is  the  planned  replacement  for  the  air  vehicle  currently  supporting  the  TACAMO 

strategic  communications  mission.  TACAMO/ECX  Is  the  manned  airborne  relay  platform  within  the  Mlnlmam  Essential  Emergency 
Communications  Network  (MEECN)  that  provides  siirvlvable  communications  connectivity  from  the  National  Command  Authority  (NCA)  to 
_the  Fleet  Ballistic  Missile  Submarines  and  other  Single  Integrated  Operations  Plan  (SIOP)  and  Strategic  Reserve  Forces.  It  is  the 
_  "^'Navy  system  for  the  delivery  of  Emergency  Action  Messages  (RAM).  To  accomplish  this  mission,  TACAMO/ECX  must  be 

airborne  and  enable  of  communications  with  the  World**Vflde  Military  Comnand  and  Cont^l  System  at  all  times.  It  must  be  able  to 
monitor  and  transmit  on  a  wide  variety  of  frequencies.  TACAMO/ECX  must  be  airborne' 

beginning  In  1988.  It  must  be  able  to  withstand  the  Electrf'magnettcT^ulse  (EMP)  effects  of  a  nuclear  detonation 
dete^  and  evade  hostile  action  and  be  self-su^lclent  for  extended  periods  with  only  fuel  and  oil  support  from  various  ground 
.  Orbi:  maneuvers  are  required  to  provide  vertlcallty  of  the  trailing  wire  antenna 

^  Since  ItV  Inception,  TACAMO  has 

continued  to  mature  In  communications  capability  resulting  In  substantial  weight  growth  of  the  current  vehicle,  the  EC-130.  This 
aircraft  la  currently  operated  about  seven  thousand  pounds  overweight.  This  condition  results  In  unacceptable  performance 
limitations  In  light  of  upcoming  mission  requirements.  A  Request  for  Proposals  (RFP)  is  In  preparation  and  will  be  Issued  to 
Industry  in  March  1982,  with  a  contract  award  anticipated  by  February  1983.  The  program  envisioned  would  utilize  a  currently  in- 
productlon  aircraft  that  has  been  hardened  against  the  P.lectromagnetlc  Pulse  threat*  and  Integrate  the  1984  version  of  the 
AN/USC-13<  )  mission  avionics  Into  Che  new  atrcrafc. 

CJ)  RF.LATE0  ACTIVITIES:  Navy  Strategic  Communications /TACAMO  (Program  Flement  I I402N/Project  X0793). 

(U)  WORK  PERFORMED  BY:  In  Mouse:  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Air  Test  Center,  Patuxent  River,  MD; 

Naval  Avionics  Center,  Indianapolis,  tO.  Contractor:  TBD. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1«  (U)  FY  1981  and  Prior  Accomplishments:  The  CNO  Executive  Board  (CEB)  decision  to  pursue  an  ECX  program  was  made  In  November 
1979  but  was  delayed  for  Inclusion  in  the  FY  1983  budget.  Efforts  commenced  to  prepare  a  Request  for  Proposals  for  solicitation 
of  proposals  to  produce  some  fifteen  aircraft  (number  dependent  on  aircraft  selected)  and  Integrate  the  AN/USC-13(  )  mission 
avionics  package. 

2.  (U)  FY  1982  Program:  Continue  work  on  the  Request  for  Proposals,  planned  for  release  In  March  1982.  Initial  research  and 
development  efforts  will  commence  at  the  Navy  field  activities  on  the  integration  and  Interface  of  the  mission  avionics. 
Investigations  Into  potential  product  Improvements  will  also  be  undertaken.  Proposal  evaluation,  negotiations  and  milestone 
review  preparation  will  also  be  completed. 
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Project:  WU38  Title:  ECX 

Prograra  Element:  1 14Q2N  Title:  ffavy  Strategic  Communications 

DoO  Mission  Area;  333  -  Strategic  Communtcatlona  Budget  Activity:  3  -  Strategic  Programs 

3.  (U)  FY  1983  Planned  Program:  A  combination  Oefense/Navy  Systems  Acquisition  Review  Council  Hilestone  ll/tll  review  will  be 
completed  and  a  contract  awarded.  All  efforts  leading  to  commencement  of  manufacture  of  th(>  pre-productton  prototype  will  begin. 

4.  (U)  FY  1984  Planned  Program;  Engineering  design  efforts  pass  Che  50Z  complete  point.  Preliminary  and  Critical  Design  Reviews 
to  be  accomplished*  Layout  of  Mission  System  Integration  Facility  (MSIF)  begun.  Long-lead  items  for  production  aircraft  to  be 
procured  In  FY  1985  will  be  ordered. 

5-  (U)  Program  to  Completion;  Aircraft  are  planned  to  be  procured  at  the  following  rate:  FY  1985,  3;  FY  1986,  3;  FY  1987,  3; 
FY  1988,  3;  and  FY  1989,  2.  This  allows  for  the  removal  of  mission  avionics  from  the  present  aircraft  with  minimal  adverse  affect 
on  the  required  operational  force  level.  Navy  Preliminary  Evaluation  and  Technical  Evaluation  will  be  conducted  on  the  production 
prototype  during  the  first  and  second  quarter  FY  1987,  Electromagnetic  Pulse  Hardening  Evaluation  and  Operational  Evaluation  will 
commence  In  the  second  ouarter  of  FY  1987. 


6,  (U)  Milestones: 


Date 

January  1983 
February  1983 
March  1983 
April  1986 
October  1986 

January  1985  -  April  1987 
March  1987  -  April  1987 
May  1987 
March  1987 
1988 


7.  (U) 

Resource: 

Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Est Imated 

No. 

Title 

Actual 

Estloate 

Estimate 

Estimate 

to  Completion 

Cost 

M14-58 

ECX 

747 

* 

41,558 

71,003 

Continuing 

Continuing 

Milestone 

1.  Request  for  waiver  of  Approval  for  Service  Use 

2.  D/N  SARC 

3.  Contract  Award 

4.  Commence  Full  Scale  Development/Productlon 

5.  Contract  Test 

6.  Technical  Evaluation 

7.  Electromagnetic  Pulse  Evaluation 

8.  Operational  Evaluation 

9.  Production  Deliveries  Commence 

10.  Initial  Operational  Capability 


*  PY  1982  ECX  efforts  in  the  amount  of  5359  are  funded  under  Navy  Strategic  Communlcatlor.s/TACAMO,  (Program  Element 
11402N/Project  X0793). 
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FY  1983  RDTtE  DESCRIPTIVE  SUMMARY 

Prograa  Eleaent:  n403N  Titles  HYDRUS 

DoD  Mission  Area:  333  -  Strategic  Co— unlcatlons  Budget  Activity:  3  -  Strategic  Prograas 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thouaanda) 


Project  FY  1981 

No.  Title  Actual 


TOTAL  FOR  PROGRAM  ELEMEffTS  1,000 

X0794  Shlp-to-Shore/HYDRUS  1,000 


KY  1982 

FY  1983 

FY  1984 

Addltiooal 

Total 

Estimated 

Estlotate 

Estimate 

Estimate 

to  Completion 

Cost 

888 

0 

0 

0 

1,888 

888 

0 

0 

0 

1,888 

(U)  BRIEF  DESCRIPTION  OF  ELEMEWT  AMD  MISSIOW  MEED:  HYDRUS  la  an  integrated  developoent  prograa  to  provide  for  Improved  cooMinlca- 
ttons  systems  which  ullL  enable  Subourlne  Commanding  Officers  to  communicate  to  command  authorities  ashore  on  a  secure  and 
reliable  basis  while  rediwing  their  vulnerability  to  an  electronic  countermeasure  threat* 


(U)  BASIS  FOR  FY  1983  RDTAE  REQUEST:  This  Prograa  Eleaent  Is  not  funded  after  FY  1982,  Intention  is  to  Incorporate  shlp-to-shore 
efforts  into  the  Navy  Strategic  Cosminlcatlons  Program  Element  (11402N)  beginning  In  FY  1983  Inasmuch  as  two-way  communications  is 
an  intrinsic  part  of  a  consolidated  strategic  communications  effort.  The  above  funding  Includes  outyear  escalation  and  encom¬ 
passes  all  work  or  development  phases  now  planned  or  anticipated. 

(U)  COMPARISON  WITH  FY  1982  0E5CRIPTIVE  SUMMARY:  (Dollars  In  Thousands)  The  changes  between  the  funding  profile  shown  In  the  FY 
1982  Descriptive  Sumsuiry  and  this  Descriptive  Summary  are  as  follows:  a  decrease  of  22  In  FY  1982  due  to  inflation  adjustments 
and  a  decrease  of  1,016  in  FY  1983  due  to  discontinuance  of  this  Program  Element  (11403N). 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1980  FY  1981  FY  1982  FY  1983 

Actual  Estimate  Estimate  Estimate 


Project 

No.  Title 


Total 

Additional  Estimated 

to  Completion  Cost _ 


TOTAL  FOR  PROGRAM  ELEMENTS 
X0794  SB  Shlp-to-Shore/HYDRUS 


0  1,000 

0  1,000 


910  1,016  Continuing  Continuing 

910  1,016  Continuing  Continuing 


(U)  OTHER  APPROPRIATIONS  FUNDS:  None. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I2A27S 

DoP  Mission  Area:  332  -  Strategic  Surveillance  and  Warning 


Title:  Naval  Space  Surveillance  Syatea 
Budget  Activity:  3  -  Strategic  Programs 


(r)  RESOURCES  (PROJECT  LISTING);  (Dollars  in  Thousands) 


Project 
No  ■ 


Title 

TOTAI,  FOR  PROGRAM  ELEMENT 
NAVSPASUR 


FY  1981 
Actual 
539 
539 


FY  1982 
Estimate 
550 
550 


FY  1983 
Estimate 

501 

501 


FY  1984 
Estimate 
521 
521 


Additional 
to  Completion 
1,570 
1,570 


Total 

Estimated 

Cost _ 

5,152* 

5,152* 


♦Includes  1,23*>  funded  in  project  R0125  in  FY  197<*  and  prior* 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  U.S.  Naval  Space  Surveillance  System  is  a  bistatlc,  continuous  wave  radar 
whlcl:  provides  detection  and  tracking  of  satellites  and  other  space  objects*  A  catalog  of  space  objects  la  maintained  at  the 
Systems  Computational  Center  in  Pahlgfen,  VA,  where  ocean  area  as  well  as  unlt-specl f ic  reconnaissance  vulnerability  reports  are 
compiled  and  transmitted  to  fleet  units*  A  part  of  the  North  America  Aerospace  Defense  Space  and  Detection  and  Tracking  System 
the  Naval  Space  Surveillance  System  Is  under  the  operational  control  of  the  North  American  Aerospace  C.renae  Command,  Colorado 
Springs,  Colorado*  The  modernization  program  la  replacing  obsolete  transmitters  and  receivers  with  solid  state  components  which 
will  increase  system  high  altitude  detection  capabilities* 

<U)  BASIS  FOR  FY  1983  RDTAE  REQUEST:  To  maximize  the  quality  of  the  data  collected  and  Improve  Its  distribution,  engineering 
anjl yses/ investigations  leading  to  the  Improvement  of  the  efficiency  of  the  modernized  Naval  Space  Surveillance  System  will 
continue.  The  engineering  analysvs/lnvestlgatlons  will  emphasize  improvement  in  the  efficiency  of  modernized  transmitter  sta¬ 
tions*  Also,  selected  computational  algorithms  used  in  deriving  system  output  data  will  be  improved*  Other  hardware/software  in 
the  system  will  be  the  subject  of  continued  system  analyses  and  where  Indicated,  Improvements  instituted  based  on  life  cycle  cost 
considerations.  The  long  range  project  planning  for  development  of  CY  2000  era  system  will  be  continued  in  order  to  obtain  the 
Information  needed  for  preparation  of  a  Development  Concept  Plan,  The  above  funding  profile  Includes  outyear  escalation  and 
encompasses  all  work  or  development  phases  now  planned  or  anticipated* 

(!')  COMPARISON  V?ITH  FY  1982  DESCRIPTIVE  SITMMARY:  (Dollars  In  Thousands)*  The  changes  between  the  funding  profile  shown  In  the  FY 
1982  06*^0  riptlve  Summary  and  this  Descriptive  Suounary  (a  reduction  of  102  for  FY  1981  through  FY  1983)  are  due  to  refinement  of 
cost  estimates  including  inflation* 


<a)  Mawklnsville ,  CA  and  Elephant  Butte,  NM 

(b)  Jordan  lake,  AL 

(c)  San  Diego,  CA  and  Headquarters  Digital  Signal  Processor  Eqipment 

(d)  Gila  River,  A2 

(e)  lake  Klckapoo,  TX 
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Program  Tlement :  12427N  Title;  Naval  Space  Surveillance  Systea 

DoD  Mission  Area;  132  -*  Strategic  Surveillance  and  Warning  Budget  Activity:  3  -  Strategic  Prograas 

(P)  OFTATLED  BACKGROUND  ANP  PESCRIPTION:  The  Naval  Space  Surveillance  System  was  developed  by  the  Naval  Research  Laboratory  in 
ISSS  and  corunlssloned  February  I,  1S61.  The  system  consists  of  the  operational  and  computational  center  at  Dahlgren,  Virginia, 
and  nine  field  stations  located  on  a  great  circle  Inclined  at  33  degrees  to  the  equator*  Tbe  three  transmitters  emit  a  fan^shaped 
pattern  of  continuous  wave  radio  energy  across  the  continental  United  States  in  the  plane  of  the  great  circle*  The  central 
trjnsmitter,  at  Lake  Kickapoo,  Texas,  has  a  power  output  of  810  KW  from  a  two  mile  long  antenna  array*  Ibe  other  two  transmit*- 
ters,  Gila  River,  Arizona,  and  Jordan  Lake,  Alabama,  have  power  outputs  of  45  KV*  Satellites  passing  through  the  fan  of  energy 
reflect  energy  back  to  the  six  receiver  sites  tdilch  detect  and  measure  phase  differences  in  the  reflected  energy  waves.  Receiver 
site  data  is  trans^^*:ted  to  the  computational  center,  where  satellite  ephemeris  is  calculated.  Host  of  the  original  hardware, 
including  vacuvim  t  .oe  electronic  components,  Is  still  In  use*  Hardware  degradation,  the  changing  electromagnetic  environment,  and 
difficulty  obtaining  spares  require  that  the  system  be  modernized  if  surveillance  ts  to  be  maintained*  tbe  replacement  of 
receiving  and  transmitting  station  electronics  and  data  processing  equipment  will  also  result  In  substantial  gains  In  both 
accuracy  and  sensitivity*  These  Improvements  are  consonant  with  specific  Joint  Chiefs  of  Staff  objectlvea  regarding  U*S*  space 
surveillance  and  will  greatly  enhance  Naval  Space  Surveillance  System  support  to  afloat  forces. 

(n)  RELATED  ACTIVITIES:  There  are  no  other  RDT4E  activities  currently  In  the  Navy  which  directly  relate  to  this  development. 

(U)  tJORK  PERFORMED  BY:  Tn-House:  Naval  Research  laboratory,  Washington,  DC.  Contractors:  To  be  determined* 

(IJ)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1*  (U)  FY  1981  and  Prior  Accomplishments:  Investigations  initiated  In  FY  1979  led  to  specifications  and  plans  for  modernization 

of  the  three  trsnsolttlng  stations  in  FYs  1981-1986  with  OPN  funds*  In  FY  1980,  the  Naval  Research  Laboratory  continued  engi¬ 

neering  analyses  and  tests  of  hardware  and  software  associated  with  the  modernization  of  the  six  receiving  stations*  FY  1981 
funds  were  used  Co  continue  engineering  investigations  to  improve  system  efficiency,  to  conduct  analyses  of  system  output  data 
accuracy,  and  to  initiate  technical  studies  which  will  support  concept  formulation  of  space  surveillance  system  for  the  CY  2000 
era* 

2*  (U)  FY  1982  Program:  Continue  system  analysis  on  the  modernized  system  to  identify  more  effective  ways  of  using  the  system* 

Included  in  the  system  analysis  will  be  transmission  lines,  antennas,  manpower,  power  requirements  and  peripheral  site  hard%iare 

and  software  associated  with  the  modernized  receivers  and  transmitters*  Continue  to  develop  and  test  methods  to  enhance  fleet 
support.  Continue  long  range  concept  formulation  engineering  investigations  to  identify  space  surveillance  requirements  and 
project  plans  for  the  CY  200C  era  In  conjunction  with  the  National  Space  Defense  program* 

3*  (U)  FY  1983  Planned  Program;  Engineering  analyaes/inveatigatlons  will  be  continued  with  emphasis  on  the  Improvement  of  effi¬ 

ciency  of  the  modernized  transmitter  stations*  Selected  computational  algorithms  used  In  deriving  system  output  will  be  Improved. 
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Program  Element:  12427N  Title:  Haval  Space  Surveillance  System 

DoD  Mission  Areas  13?  -  Strategic  Surveillance  and  Warning  Budget  Activity:  3  -  Strategic  Programs 

Other  hardware/software  in  the  overall  modernized  system  will  be  subject  to  system  analysis  and,  where  indicated,  Improvements 
instituted  on  the  basis  of  life  cycle  cost  considerations,  long  range  project  planning  for  the  development  of  a  CY  2^'“’'  era  system 
will  be  continued  In  order  to  obtain  the  information  needed  for  preparation  of  a  Development  Concept  Plan. 

4.  (U)  FY  1984  Planned  Programs  Initiate  preparation  of  Development  Concept  Plan  for  future  (CY  ?noo)  system. 

5.  (U)  Program  to  Completion:  Initiate  Navy  Decision  Coordinating  Paper  for  future  (CY  2000)  Space  Surveillance  System.  Initiate 
Advanced  Development  Project  as  required. 

A.  (U)  Milestones;  Not  applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Pro!;ra^  Element: 
DoH  Mission  Area: 


33I31N 

333  *-  Strateelc  Conimuntcatlons 


Title:  Minlmun  Ssaentlal  Eweri^ency  Coimunlcatlons  Network 
Budget  Activity:  3  ~  Strategic  Programs 


(U)  RESOURCES  (PROJECT  LISTING):  (OoUara  In  Thousands) 


Pro  Ject 

FY  1981 

No. 

Title 

Actual 

TOTAL  FOR  PROGRAM  ELEMENTS 

2.117 

X0795 

Support  of  Minimum  Essential  Emergency 
Communications  Network 

2,117 

Total 


FY  1982 

FY  1983 

FY  1984 

Addit ional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

1,089 

10,671 

1,591 

Continuing 

Continuing 

1,089 

10,671 

1,591 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Navy  Is  acquiring  for  tri-service  use  a  Minimum  Essential  Emergency 
Communications  Network  Message  Processing  Mode  to  reduce  the  transmission  time  and  Improve  the  throughput  for  emergency  action 
messages  transmitted  via  the  very  low  frequency/low  frequency  transmission  systems. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  Conduct  interoperability  Operational  Evaluation  of  the  Minimum  Essential  Emergency 
Communications  Network  Message  Processing  Modes  on  Fleet  Ballistic  Missile  Submarines,  TACAMO  aircraft  and  National  Emergency 
Airborne  Command  Post.  Obtain  Jo'nt  Chiefs  of  Staff  approval  of  the  mode.  Obtain  Navy  Initial  Operational  Capability.  The 
Increase  of  7,58A  from  the  FY  1982  to  the  FY  1983  program  supports  the  effort  required  by  the  President's  strategic  deterrent 
program  to  ensure  Interoperability  of  Navy  and  Air  Force  strategic  Very  Low  Frequency/Low  Frequency  comounlcatlons.  As  this  Is  a 
continuing  program,  the  above  funding  Includes  outyear  escalation  and  encompasses  all  work  or  development  phases  now  planned  or 
anticipated  through  FY  1984  only. 

(U)  COMPARISON  WITH  ^Y  1982  DESCRIPTIVE  SUMMARY;  (Dollars  In  Thousands)  The  changes  between  the  funding  profile  shown  In  the  FY 
1982  Descriptive  S»iramary  and  this  Descriptive  Summary  are  as  follows:  decreases  of  21  In  FY  1981  and  92  In  FY  1982  due  to 
Inflation  adjustments;  and  an  Increase  of  8,465  In  FY  1983  which  supports  the  emphasis  on  Implementing  message  processing  mode 
changes  to  three  existing  Navy  inventory  systems;  VERDIN,  the  Fixed  Very  Low  Frequency/Low  Frequency  and  TRIDENT  Integrated  Radio 
Room  In  addition  to  TACAMO  and  National  Emergency  Airborne  Command  Post  aircraft  mentioned  above,  as  well  as  the  interoperability 
of  strategic  communications. 


Program  Elements  IBIBIN 

OoD  Mission  Area:  33!^  -  Strategic  Communications 


Title:  Minimum  Essential  Emergency  Coanunlcatlons  Network 
Budget  Activity:  3  -  Strategic  Programs 


(U)  FUfraiWG  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE 

Project 

SUMMARY: 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

2,092 

2,358 

3,181 

2,208 

3,617 

31,092 

xn795 

Support  of  Minimum  Essential  Emergency 

2,092 

2,358 

3,181 

2,208 

3,617 

31 , 092 

Communications  Network 

(U)  OTHER  APPROPRIATIONS  FUNDS: 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

OPN 

1,642 

0 

0 

0 

TBD 

TBD 

(Juantity  (Software  modules) 

(44) 

T8D 

TBD 

TBD 

(163) 

(207) 

O&M.N 

324 

2,896 

2,545 

708 

Continuing 

Continuing 

OPN  will  procure  software  modules  for  Implementation  of  Message  Processing  Mode  In  the  Enhanced  VERDIN  Processor* 

04M,N  will  be  used  to  Implement  Message  Processing  Mode  software  changes  for  the  Fixed  Very  Low  Frequency/Low  Frequency  and 
TRIDENT  Integrated  Radio  Room  applications* 


63B 


Title:  Minteua  Eggcntlal  EaerRency  Coawunlcatlons  Network 
Ru4get  Activity:  3  ~  Strategic  Progre— 


Program  Element:  33131W 

DoO  Mission  Area:  333  -  Strategic  Coamunlcatlons 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTIOW:  The  Navy  was  assigned  responslMllty  by  the  Joint  Chiefs  of  Staff  for  the  <tevelop«ent  of 
the  message  processing  system  to  reduce  the  transmission  time  and  Improve  the  throujd'pnt  for  emergency  action  messages  transmitted 
via  the  low  frequency/very  low  frequency  systems*  The  Navy  Is  also  responsible  for  developing  the  hardware  system  to  be  used  for 
the  Minimum  Essential  Emergency  Comraunlcatlona  Network  Message  »>rocesslng  Mode  on  the  Worldwide  Airborne  National  Command  Post 
Aircraft.  The  Minimum  Essential  Emergency  Communications  Network  Message  Processing  Mode  will  comprise  software  which  will  he 
Integrated  into  various  processing  equipment  at  the  low  frequency /very  low  frequency  transmitter  and  receiver  sites  of  the  three 
services.  The  Navy  systems  affected  are  the  existing  Integrated  Submarine  Automatic  Broadcaat  Processing  System  and  Integrated 
Radio  Room  systems  and  the  enhanced  VERDIN  Processor  being  produced  for  the  VERDIN  system.  Air  Force  systems  affected  are  the 
Strategic  Air  Command  Data  Information  Network,  the  Survlvahle  Low  Frequency  Communication  System,  the  A16A  Modem,  and  the 
Diversity  Reception  Equipment. 

(U)  RELATED  ACTIVITIES;  Navy  Strategic  Coramunlcatlona  (Shore-to-shlp  Communications)  (Program  Element  11402N/Pro.1ect  X1083> 
contains  the  Very  Low  Frequency /Low  Frequency  systems  Into  %ihlch  the  Minimum  Essential  Emergency  Communications  Network  Message 
Processing  Modes  will  be  Incorporated.  Minimum  Essential  Emergency  Communications  Network  (Program  Element  33131A,  F,  K). 

(U)  WORK  PERFORMED  BY:  In-House:  Naval  Ocean  Systems  Center,  San  Diego,  CA.  Contractors;  Control  Data  Corporation,  San  Diego, 
CA;  General  Telephone  and  Electronic  Corporation,  Sylvanla,  Boston,  MA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FT  1981  and  Prior  Accompllshwents;  Program  commenced  In  FY  1972.  Redirection  by  the  Joint  Chiefs  of  staff  In  FY  1979 
resulted  In  changing  the  development  to  a  software  vice  hardware  implementation  based  upon  a  Concept  Formulation  completed  In  FY 
1978.  This  concept  limited  the  application  of  the  Minimum  Esaentlal  Emergency  Communications  Network  Message  Processing  System  to 
the  very  low  frequency /low  frequency  systems.  Development  of  the  Minimum  Essential  Emergency  Commun Ice t Iona  Network  Message 
Processing  Mode  which  defines  the  software  for  Implementing  the  Minimum  Essential  Communications  Network  Message  Processing  System 
was  commenced  In  FY  1979  st  Naval  Ocean  Systems  Center  using  General  Telephone  and  Electronic  Corporation  studies  contract  for 
signal  design  support.  System  design  and  preliminary  design  reviews  were  completed.  The  mode  requirement  specifications  and 
program  performance  specifications  were  Issued.  Critical  design  review  was  held  in  October  1980,  FY  1981  began  the  procurement 
of  software  modules  for  Implementation  of  Message  Processing  Modes  In  the  Enhances  VERDIN  processor. 

2.  (U)  FY  1982  Program;  Complete  development  of  the  communications  mode  at  Navel  Ocean  Systems  Center  and  commence  testing  of 
the  Minimum  Essential  Emergency  Communications  Network  Message  Processing  Mode.  Continue  development  of  the  processing  system  for 
the  Worldwide  Airborne  National  Command  Post  aircraft.  Initiate  Integretxc n  Into  the  Enhanced  VERDIN  f^rocessor.  Initiate  planning 
for  integration  into  the  Navy  fixed  Very  Low  Frequency  sites  and  TRIDENT  Integrated  Radio  Room. 
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"roeram  Element:  33131N  Title:  Minimum  Eggentlal  Emergency  Connunlcatlons  Network 

DoD  Mission  Area:  333  -  Strategic  Communications  Budget  Activity:  3  -  Strategic  Programs 

3.  CJ)  FT  1983  Planned  Program:  Conduct  Interoperability  Operational  Evaluation  of  the  Minimum  Essential  Emergency  Communications 
Network  Message  Processing  Modes  on  Fleet  Ballistic  Missile  submarines,  TACAMO  aircraft  and  National  Emergency  Airborne  Command 
Post.  Obtain  Joint  Chiefs  of  Staff  approval  of  the  mode.  Obtain  Navy  Initial  Operational  Capability. 

4.  (U)  FT  1984  Planned  Program:  Final  deployment  of  Message  Processing  Modes  In  Navy  Very  low  Frequency/Low  Frquency  systems 
begins.  Interoperability  aspects  with  U.S.  Air  Force  and  National  Command  Authorities  continue  to  be  finalized. 

3.  (U)  Program  to  Completion:  Implement  Minimum  Essential  Emergency  Communications  Network  Message  Processing  Modes  which  are 
fully  Interoperable  with  U.S.  Air  Force  and  National  Command  Authorities  strategic  communications  systems.  After  FT  1984,  this 
program  will  decrease  to  a  level  of  effort  program  for  system  architecture,  conf Iguratlon  control  management  and  hardware  and 
software  malntalnance. 

6.  (U)  Milestones: 


Milestone 

Navy  Initial  Operational  Capability  FY  1983 
Navy  Full  Operational  Capability  FY  1985 
Trl-Servlce  Initial  Operational  Capability  FY  1986 
Trl-Servlce  Full  Operational  Capability  FY  1988 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  63371N 

DoD  Mission  Area:  112-Sea  Based  Strike 


Title:  TRIDEKT  II 

Budget  Activity:  3  -  Strategic  Programs 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 

Total 

Project 

FT  1981 

FT  1982 

FT  1983 

FT  1984 

Additional  Estimated 

No.  Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion  Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

96.683 

239.232 

366.701 

1.413.550 

Continuing 

Continuing 

B0931 

TRIDENT  11  Missile  System 

96.683 

198.630 

339.029 

1.401.297 

Continuing 

Continuing 

R1432 

Geodetic/Geophysical  Satellite 

0 

15.951 

18.583 

6.816 

573 

41,925 

B1346 

TRIDENT  II  Submarine  System 

0 

24.631 

9.087 

5.437 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED: 

-  Enhance  Fleet  Ballistic  Missile  Submarine  survivability  by  increasing  Sea  Launched  Ballistic  Missile  range  at  full  payload 
to  exploit  the  total  patrol  area  available  to  the  TRIDENT  submarine* 

-  Minimize  total  mapon  system  coats  by  increasing  Sea  Launched  ballistic  Missile  payload  to  the  level  permitted  by  the  size 
of  the  TRIDENT  submarine  launch  tubei  thereby  allowing  mission  capability  to  be  achieved  with  a  lesser  number  of  submarines* 


-  Balance  the  Triad  by  adding  efficient  hard  target  kill  capability  to  the  Sea  Launched  Ballistic  Missile* 


-  Enhance  essential  equivalence  with  the  Soviets  in  accordance  with  perceived  needs  to  increase  our  warhead  inventory,  throw 
weight  and  accuracy  in  the  presence  of  increasing  Soviet  capabilities  and  force  levels* 

-  Collect  geodetic/ geophysical  data  in  suppori  of  TRIDENT  II  (D-3)  error  reduction  effort* 


(U)  BASIS  FOR  FY  1983  RDTBE  REQUEST;  Continue  TRIDENT  II  (D-3)  Advanced  Development  Program  to  completion  with  an  end  of  FY  1983 
Defense  Systems  Acquisition  Review  Council  Milestone  II  decision  to  select  a  weapon  system  option  to  proceed  into  full  scale 
engineering  development  in  FY  1984.  Complete  fabrication  and  testing  of  the  Geodetic/Geophysical  satellite,  a  radar  altimeter 
satellite  designed  to  collect  gravity  and  other  geodetic  data  in  support  of  the  TRIDENT  II  (D-5)  error  reduction  effort*  Provides 
for  efforts  to  identify  necessary  subsystem  changes  to  Incorporate  an  advanced  missile  in  the  TRIDENT  submarine  baseline*  As  this 
is  a  continuing  program,  the  above  funding  includes  outyear  escalation  and  encompasses  all  work  or  development  phases  now  planned 
or  anticipated  through  FY  1984  only,  except  for  project  R1432,  for  which  the  above  funding  Includes  all  work  or  development  phases 
now  planned  or  anticipated* 


Program  Element: 
DoD  Mission  Area: 


63371N 

112-Sea  Based  Strike 


Title:  TRIDENT  II 

Budget  Activity:  3  ~  Strategic  Programs 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  in  Thousands):  The  changes  between  the  funding  profile  shown  In  the 
FY  1982  Descriptive  Summary  and  this  Descriptive  Summary  are  as  follows:  a  decrease  of  914  In  FY  1981  due  to  adjusted  Inflation 
estimates;  a  decrease  of  3,648  in  FY  1982,  3,042  in  Project  B0951,  237  In  Project  R14S2,  and  369  In  Project  B1546  due  to  adjusted 
inflation  estimates;  and  an  increase  of  12,667  in  FY  1983,  comprised  of  decreases  of  10,012  in  Project  B0931,  391  in  Project 
R1452,  and  913  in  Project  B1546  due  to  adjusted  inflation  estimates,  an  increase  of  33,483  in  Project  B0931  for  procurement  of 
long  lead  items  for  the  engineering  development  program,  a  further  Increase  of  8,300  in  Project  B0931  due  to  repricing,  and  a 
decrease  of  20,000  in  Project  B1346  due  to  transfer  of  ship  design  functions  to  the  SCN  appropriation;  and  finally,  an  increase  of 
1,173  in  the  Total  Estimated  Coat  of  Project  R1432  due  to  Inflation  resulting  from  delaying  some  tasks  by  up  to  one  year,  and  by 
delay  of  program  start. 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY: 


Project 

No. 


FY  1980 
Actual 


FY  1981 
Estimate 


TOTAL  FOR  PROGRAM  ELEMENT 
TRIDENT-Il  Missile  System 
Geodetic/Geophysical  Satellite 
TRIOENT-II  Submarine  System 


Total 

FY  1*62  FY  1983  Additional  Estimated 

Estimate  Estimate  to  Completion  Cost 


242,880  334,034  Continuing  Continuing 

201,692  303,058  Continuing  Continuing 

16,108  18,976  5,588  40,752 

25,000  30,000  Continuing  Continuing 


<U)  OTHER  APPROPRIATIONS  FUNDS.  Not  applicable. 


} 


Pro^jram  Element:  61371W  Title:  TRIDENT  II 

DoD  MlsMon  Area:  112  -  Sea  Baee<<  Strike  Ru<*get  Activity:  3  -  Strategic  Programe 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Concept  formulation  effort  started  In  FY  1978  on  a  TRIDENT  II  missile  with  greater 
range/payload  capability  and  Improved  accuracy  over  that  available  with  the  I^IDCVT  7  fC-4)  fiilaalZe.  The  TRIDENT  IZ  mlaaile  will 
he  carried  on  TRIDENT  Fleet  Ballistic  Missile  Submarines*  thus  ensuring  that  the  United  States  will  continue  to  maintain  a  highly 
survivahle  strategic  deterrent  for  the  1990*s  and  beyond.  In  May  1976  the  Deputy  Secretary  of  Defense  directed  the  development  of 
an  overall  plan  for  the  development  of  a  TRIDENT  II  missile  with  an  Initial  Operational  Capability  In  the  ISSO's.  In  March  1980 
the  Secretary  of  Defense  described  to  Congress  a  Submarine  Launched  Ballistic  Missile  Modernisation  Advanced  Development  Program 
which  would  lead  to  an  end  of  PY  1983  Defense  Systems  Acquisition  Review  Council  Milestone  It  decision  to  selection  of  s  weapon 
system  option  which  would  achieve  specific  performance  objectives  with  an  Initial  Operational  Capability  of  CY  1969.  The  Secre* 
tary  of  Defense  reaffirmed  the  need  for  an  improved  Submarine  Launched  Ballistic  Miaslle  In  his  Decision  Memorandum  of  2  February 
1991,  The  Deputy  Secretary  of  Defense,  In  his  Program  Decision  Memorandum  of  2  October  1981,  directed  the  Navy  to  fund  the 
development  of  the  0-5  missile  with  a  1989  IOC.  Increased  accuracy  for  the  advanced  development  program  mlqslle  will 
require  an  extensive  effort  to  reduce  all  error  sources.  As  Circular  Error  Probable  is  reduced,  geodetic /geophysical  errors 
become  an  increasing  portion  of  total  error  budget.  These  errors  can  he  reduced  by  Improving  the  earth  gravitational  model.  This 
can  he  accomplished  by  providing  a  data  base  which  can  he  collected  by  a  radar  altimeter  satellite.  Object  of  this  program  la  to 
produce  such  a  satellite,  which  would  be  similar  to  the  SEASAT  satellite  launched  In  1978.  The  satellite  will  be  Injected  Into 
orbit  by  an  ATLAS->  or  F  launch  vehicle  and  will  collect  necessary  data  over  all  ocean  areas  during  an  eighteen  month  period.  The 
advanced  development  missile  will  he  designed  to  he  carried  and  launched  from  the  TRIDENT  submarine;  however  modlflcatlona  may  he 
required  to  some  ship  subsystems  to  accommodate  this  large  missile.  Efforts  will  commence  In  FY  1982  to  identify  the  necessary 
changes  to  these  subsystems. 

RELATED  ACTIVITIES:  TRIDENT  Submarine  System,  Program  Element  n22«N/B0004;  TRIDENT  I  Missile  System,  Program  Element 
I 1228N/B0003;  POSEIDON  support  included  In  the  Fleet  Ballistic  Missile  System,  Program  Element  11221N,  Developisent  will  benefit 
from  the  Air  Force  managed  Advanced  Ballistic  Re-entry  System,  Program  Element  633np,  and  will  require  Joint  participation  with 
the  Department  of  Energy  In  re-entry  vehicle  development.  The  capability  to  meet  specified  accuracy  objectives  In  a  TRIDENT  IT 
Strategic  Weapon  System  development  Is  directly  dependent  upon  progress  that  la  achieved  in  the  Improved  Accuracy  Program, 
Program  Element  11221N/J0094 . 

(U)  WORK  PERFORMED  BY:  In-House:  Naval  Surface  Weapons  Center,  Dahlgren,  VA;  Eastern  Space  and  Missile  Center,  Cocoa  Beach,  FL; 
Army  Armament  Command,  Rock  Island,  IL;  Navy  Space  Systems  Activity,  Los  Angeles,  CA;  Naval  Oceanographic  Office;  Defense  Mapping 
Agency,  Washington,  DC;  Naval  Research  Laboratory,  Washington,  DC;  National  Security  Agency,  Laurel,  MD;  U.S.  Air  Force/Space 
Division,  Loa  Angeles,  CA;  Naval  Sea  Systems  Command,  Washington,  DC;  Strategic  Systems  Project  Office,  Washington,  DC. 
Contractors:  Westlnghouse  Electric  Corporation,  Sunnyvale,  CA;  General  Electric  Company,  Ordnance  Systems,  Pittsfield  MA;  Sperry 
Systems  Management  Division,  Great  Neck,  NY;  Charles  Stark  Draper  Laboratory,  Cambridge,  MA;  Lockheed  Missiles  and  Space  Company, 
Sunnyvale,  CA;  Vitro  Corporation,  Silver  Spring,  HD;  Interstate  Electronics  Corporation,  Anaheim,  CA;  Rockwell  International 
Corp.,  Anaheim,  CA;  Johns  Hopkins  University /Applied  Physics  Laboratory,  Laurel,  MD;  Aerospace  Corporation,  El  Segundo,  CA; 
Electric  Boat  Division  of  General  Dynamics  Corp.,  Groton,  CT. 
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Togram  Element:  63371N  Title:  TRIPEWT  II 

oD  Mission  Area:  112  -■  Sea  Based  Strike  Ru<<get  Activity:  3  -  Strategic  Programs 


U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

.  (Ul  FT  19fil  and  Prior  Accomplishments:  Concept  formulation  effort  started  In  FY  1978  anH  continued  through  FY  1980.  TRTOpNT- 
I  Advanced  Oevelopment  Program  Initiated  In  FY  1981. 

.  (U)  FY  1982  Program:  Continue  Advanced  Development  Program,  Including  consideration  of  options  which  Increase  payload  using 
lark  4  and/or  modified  MX  Mark  12A  Re-entry  Bodies,  enhanced  range,  and  significantly  Improved  accuracy  over  that  of  the  currently 
feployed  TRIDENT  I  CC“4)  missile;  review  Geodetic/Geophysical  satellite  plans;  negotiate  contracts  for  satellite  start  In  flr>t 
uarter  FY  1982;  commence  detailed  design  and  fabrication  of  satellite  and  refurbishing  of  launch  vehicle;  commence  efforts  to 
dentlfy  changes  In  ship  support  systems  required  as  a  result  of  the  Increased  weight  and  volume  of  the  new  missile. 

I,  (Ul  FY  1983  Planned  Program:  Continue  Advanced  Development  Program  to  completion  wlh  an  end  of  FY  1983  Defense  Systems 
fCqutsltlon  Review  Council  Milestone  It  decision  to  select  a  weapon  system  option  to  proceed  Into  full  scale  engineering  develop- 
»ent  In  FY  1984;  conduct  preliminary  design  and  engineering  stupes  to  support  incorporation  of  missile  Into  TRIDFNT  Submarine; 
omplete  fabrication  and  testing  of  geodetic/geophysical  satellite  In  preparation  for  launch  in  FY  1984. 

1.  (Ul  FY  1984  Planned  Program:  Start  full  scale  engineering  development  of  selected  TRIDENT  II  (TV-S)  weapon  system  option. 
Complete  preliminary  designs  of  ship  systems  to  Incorporate  the  TRIDENT  II  missile,  and  start  full  scale  engineering  development; 
omnlete  final  testing  of  geodetic/geophysical  satellite;  launch  and  operate,  and  begin  data  analysis. 

i.  fUl  Program  to  Completion;  Continue  full  scale  engineering  development  leading  to  a  flight  test  program  beginning  approxl- 
Nately  -Tanuary  1987,  and  an  initial  operating  capability  ln_^  11989;  contract  design  work  to  accommodate  the  TRIDENT  XT 
D-S)  missile  in  the  TRIDENT  Submarine  will  he  completed;  collect  eighteen  months  of  radar  altimeter  data  from  geodetic/ 
geophysical  satellite;  analyte  data;  complete  reduction  and  distribution  of  data  products  In  FY  19RA. 
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Program  Element:  63371N  Title?  TRIDENT  II 

DoD  Mission  Area:  112  -  Sea  Based  Strike  Budget  Activity:  3  -  Strategic  Programs 


6.  CU)  Milestones; 

a.  (U)  TRIDENT  TI  Missile  System 

(11  (U1  Commence  Sea  Launched  Ballistic  Missile  Modernization  Advanced  Development  Program 

(2)  (lO  Defense  Systems  Acquisition  Review  Council  Milestone  II  Decision 

(3)  (U)  Initial  Operational  Capability 

h.  (U)  Geodetlc/Ceophyslcal  Satellite 

(1)  (U)  Launch 

(2)  (U)  Complete  Data  Collection 

(3)  (U)  Complete  Data  Reduction  and  Distribution 

c.  (U)  TRIDENT  II  Submarine  System 

CD  (U)  Defense  Systems  Acquisition  Review  Council  Milestone  11  Decision 


Date 


October  1980 
Before  end  of  FT  1983 


^  J 


1989 


Flret  Quarter  FY  1984 
July  1985 
FY  1986 


FY  1984 
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Project:  B0951  Title:  TRIDENT  II _ 

Program  Element:  63371N  Title:  TRIDENT  II 

OoD  Mission  /Irea:  112  ~  Sea  Based  Strike  Budget  Activity:  3  -  Strategic  Programs 

(0)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Concept  formulation  effort  started  In  FY  1978  on  a  TRIDENT  II  ■oisslle  with  greater 
range/payioad  capability  and  Improved  accuracy  over  that  available  with  the  TRIDENT  I  (C-4)  missile.  The  TRIDENT  II  missile  will 
be  carried  on  TRIDENT  Fleet  Ballistic  Missile  SubmarineSt  thus  ensuring  that  the  United  States  will  continue  to  maintain  a  highly 
survlvable  strategic  deterrent  for  the  1990's  and  beyond.  In  May  1976  the  Deputy  Secretary  of  Defense  directed  the  development  of 
I  an  overall  plan  for  the  development  of  a  TRIDENT  II  missile  with  an  Initial  Operational  Capability  In  the  ISSO's.  In  March  1980 

the  Secretary  of  Defense  described  to  Congress  a  Sea  Launched  Ballistic  Missile  Modernization  Advanced  Development  Program  which 
would  lead  to  an  end  of  FY  1983  Defense  Systems  Acquisition  Review  Council  Milestone  II  decision  to  select  a  weapon  system  option 
f  which  would  achieve  specific  performance  objectives  with  an  Initial  Operational  Capability  of  CY  1989.  The  Secretary  of  Defense 

'  V  reaffirmed  the  need  for  an  improved  Sea  Launched  Ballistic  Missile  in  his  Decision  Memorandum  of  2  February  L98[.  The  Deputy 

I  Secretary  of  D^ense,  In  his  Program  Decision  Memorandum  of  2  October  198I|  directed  the  Navy  to  fund  the  development  of  the 

I  Missile  with  a  IOC. 

j  (U)  RELATED  ACTIVITIES:  TRIDENT  Submarine  System,  Program  Element  I 1228N/B0004-SB;  TRIDENT  I  Missile  System,  Program  Element 

I  1 1228N/B0003;  POSEIDON  support  Included  In  the  Fleet  Ballistic  Missile  System,  Program  Element  11221N.  Development  will  benefit 

L  from  the  Mr  Force  managed  Advanced  Ballistic  Re-entry  System,  Program  Element  63311F,  and  will  require  Joint  participation  with 

\  the  Department  of  Energy  in  re-entry  vehicle  development*  The  capability  to  meet  specified  accuracy  objectives  in  a  TRIOENTII 

Strategic  Weapon  System  development  la  directly  ^pendent  upon  progress  that  Is  achieved  in  the  Improved  Accuracy  Program,  within 
Program  Element  L 1221N/J0094* 

(U)  WORK  PERFORMED  BY;  In  House;  Naval  Surface  Weapons  Center,  Oahlgren,  VA;  Eastern  Space  and  Missile  Center,  Cocoa  Beach,  FL; 
Army  Armament  Command,  Rock  Island,  IL;  and  other  contractors  and  government  activities  to  be  selected.  Contractors:  Westing- 
house  Electric  Corporation,  Sunnyvale,  CA;  General  Electric  Company,  Ordnance  Systems,  Pittsfield,  MA;  Sperry  Systems  Management 
Division,  Great  Neck,  NY;  Charles  Stark  Draper  Laboratory,  Cambridge,  MA;  Lockheed  Missile  and  Space  Company,  Sunnyvale,  CA; 
Vitro  Corporation,  Silver  Spring,  MD;  Interstate  Electronics  Corporation,  Anaheim,  CA;  Rockwell  International  Corporation, 
Anaheim,  CA;  Johns  Hopkins  University,  Applied  Physics  Laboratory,  Laurel,  MD. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

'  1.  (U)  FY  1981  and  Prior  Accomplishments;  Concept  formulation  effort  started  in  FY  1978  and  continued  through  FY1980.  Sea 

Launched  Ballistic  Missile  Modernization  Advanced  Development  Program  initiated  In  PY  1981. 

,  2.  (U)  FY  1982  Program:  Continue  Advanced  Development  Program.  Candidate  oisslle  options  include  three  variations  of  the  D-5 

Missile:  three  stage  through-deck  similar  to  the  C-4  concept;  three  stage  clear  deck;  and  two  stage  clear  deck.  Each  option 
provides  Increased  payload,  using  Mark  4  and/or  modified  MX  Mark  12a  Re-entry  Body,  enhanced  range,  and  significantly  Improved 
accuracy  over  that  of  the  currently  deployed  TRIDENT  I  (C-4)  missile. 
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Project;  B0951  Title:  TRIDENT  11 _ 

Program  Element:  63371N  Title:  TRIDENT  II 

DoD  Mission  Area:  112  ~  Sea  Based  Strike  Budget  Activity:  3  -  Strategic  Programs 


3.  (U)  FY  1983  Planned  Program:  Continue  Advanced  Development  Program  to  completion  with  an  end  of  PY  1983  Defense  Systems 
Acquisition  Review  Council  Milestone  II  Decision  to  select  a  weapon  system  option  to  proceed  into  full  scale  engineering  develop¬ 
ment  In  FY  1984. 

4.  (U)  FY  1984  Planned  Program:  Start  full  scale  engineering  development  of  selected  TRIDENT  II  (D-5)  Weapon  System  option. 

5.  (U)  Program  to  Completion:  Continue  full  scale  enginee^ng  development  leading  to  a  flight  test  program  beginning  approxi¬ 
mately  January  1987,  and  an  initial  operating  capability  In'  ^1989. 

6.  (U)  Milestones; 

a.  (U)  Commence  Sea  Launched  Ballistic  Missile  Advanced  Development  Program 

b.  (U)  Defense  Systems  Acquistion  Review  Council  Milestone  tl  Decision 
c«  (U)  Initial  Operational  Capability 


7.  (U) 

Resources: 

Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estlnate 

Estimate 

Estimate 

To  Completion 

Cost 

B0951 

TRtOENT  11  Missile  Systen 

96,683 

198,650 

339,029 

1,601,297 

Continuing 

Continuing 

Date 

October  1980 
Before  End  of  FY  1983 
1989 
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Pro.1ect:  B0951 

Progran  Element:  63371H 

DoD  Mission  Area:  112  -  Sea  Base^  Strike 


Title:  TEIDEWT  II 

Title:  TMWWT  TT - 

Bu<)Ret  Activity:  3  -  Strategic  Programs 


(U)  TEST  AND  EVALUATIOW  DATA: 

1*  (U)  Development  Test  and  Evaluation:  Detailed  Information  for  this  phase  of  Test  and  Evaluation  is  not  available  at  this 
time  as  the  program  Is  In  the  first  year  of  a  three  year  Advanced  Development  Program.  Program  structure,  scheAiles  and  Teat  and 
Evaluation  objectives  are  to  be  determined  after  further  program  definition  and  will  be  based  upon  the  successful  procedures  of 
the  TRIDENT  I  development  and  evaluation  program. 

2.  (U)  Operational  Test  and  Evaluation:  No  detailed  Operational  Test  and  Evaluation  program  has  been  planned  to  date.  Planning 
will  be  Initiated  at  the  earliest  practical  date  after  program  concepts  are  approved,  and  will  be  an  extension  of  the  TRIDENT  I 
Operational  Test  and  Evaluation  Plan. 

3.  (U)  System  Characteristics:  The  TRIDENT  II  (D-5),  if  it  is  the  selected  missile  option,  will  provide  the  TRIDENT  Fleet 
Ballsltlc  Missile  Submarines  with  a  .larger  missile  with  greater  range/payload  capablll ty  and  Improved  accuracy.  Specific 
characteristics  are  to  be  determined  <hirlng  the  Advanced  Development  Program. 
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Project:  R1452  Title:  Geodetlc/Geophyalcal  Satellite 

Program  Element:  6337 IN  Title:  TRIDENT  II 

UOQ  Mission  Area:  112  -  Sea  Baaed  Strike  Budget  Activity:  3  -  Strategic  Programs 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  will  build  a  satellite  that  Increases  accuracy  for  advanced  Sea  Launched 

Ballistic  Missile  systems  by  reducing  error  sources.  As  Circular  Error  Probable  Is  reduced,  geodetic/geophysical  error 
contributors  become  an  Increasing  portion  total  error  budget.  Reducing  this  error  contributor  requires  Improvements  In  the 

earth  gravitational  models.  This  can  be  accomplished  by  a  homogeneous  high  density  Intermediate  and  long  wavelength  data  base 

collected  by  radar  altimeter  satellite.  The  SEASAT  Satellite  (launched  In  1978)  was  to  provide  such  data,  but  failed  shortly 

after  launch.  Objective  of  this  program  la  to  build  a  duplicate  of  SEASAT  radar  altimeter  on  a  bus  module  derived  from  GEOS 

spacecraft.  The  satellite  will  be  Injected  Into  SEASAT  orbit  on  a  dedicated  ATLAS-E/F  launch  vehicle  and  will  obtain  detailed 
altimetry  data  over  all  ocean  areas  during  an  eighteen  month  period  In  order  to:  (a)  provide  a  homogeneous  high  density 
Intermediate  and  long  wavelength  data  base;  (b)  define  general  geophysical/geologic  provinces  for  detailed  ship  survey  to  analyze 
the  effect  of  high  frequency  environment;  and  (c)  detect  existence  of  possible  unknown  bathymetric  hazards  to  submerged 
navigation. 

(U)  RELATED  ACTIVITIES:  Directly  related  to  TRIDENT  I  (Program  Element  11228N),  and  TRIDENT  II  Missile  System  (Program  Element 

6337111).  The  capability  to  meet  specific  accuracy  objectives  In  sea  launched  ballistic  missile  system  development  Is  directly 

iepeivlent  upon  data  to  be  obtained  by  Geodetic/ 
eophyslcal  Satellite. 

(U)  NORK  PERfORMED  BY;  In-House :  Naval  Surface  Weapons  Center,  Dahlgren,  VA;  Navy  Space  Systems  Activity,  Los  Angeles,  CA; 

Naval  Oceanographic  Office;  Defense  Mapping  Agency;  Naval  Research  Laboratory,  Washington,  DC;  National  Security  Agency,  Laurel, 
MD;  US  Air  Force  Space  Division,  Los  Angeles,  CA.  Contractors:  Johns  Hopkins  Unlverslty/Applled  Physics  Laboratory,  Laurel,  MD; 
Aerospace  Carp.,  El  Segundo,  CA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1,  (U)  FY  1981  and  Prior  Accomplishments:  Not  applicable.  New  start  In  FY  1982. 

2.  (U)  FY  1982  Program:  Review  program  plan  and  negotiate  contracts  for  start  In  first  quarter  FY  1982.  Begin  detailed  design 
and  fabrication  of  the  Geodetic/Geophysical  Satellite  Experiment,  refurbishing  of  the  launch  vehicle,  and  adaptation  of  the 
Geodetic/Geophysical  Satellite  to  this  mission. 


3.  (U)  FY  1983  Planned  Program:  Complete  fabrication  and  testing  of  the  Geodetic/Geophysical  Satellite  In  preparation  for 

launch  In  first  quarter  of  FY  198A. 
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Project:  R1452 

Program  Element:  63371N 

DOD  Mission  4rea:  112  ~  Sea  Based  Strike 


Title:  Geodetic/Geophysical  Satellite 
Title:  TRIDENT  11 

Budget  Activity:  3  -  Strategic  Programs 


(U)  Program  to  Completion:  Take  eighteen  months  of  on-'orblt  altimeter  data  In  coordination  with  the  Naval  Oceanographic 
Office  and  the  Defense  Mapping  Agency.  Analyze  data  concurrently  with  orbital  operations  and  complete  reduction  and  distribution 
of  data  in  FY  1986. 


6.  (U)  Milestones: 

Launch 

Complete  Data  Collection 

Complete  Data  Reduction  and  Distribution 

7.  (U)  Resources: 


Date 

1st  quarter  PY  1984 
July  1983 
FY  1986 


Project 

No.  Title 


FY  1981 
Actual 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Total 

Additional  Estimated 

to  Completion  Cost 


R1432  Geodetic/Geophysical  Satellite 


0  15»93}  18,383  6,816 


373  41,925 
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Project:  BI546  Tttle:  TRIDENT  II  Subaarlne  System 

Program  Element:  63371N  Title:  TRIDENT  II 

DoD  Mission  Area:  112  -  Sea  Based  Strike  Budget  Activity:  3  -  Strategic  Programs 

(\J)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Concept  formulation  effort  started  in  FY  1978  on  a  TRIDENT  £l  missile  vlch  greater 
range/payload  capabirity  and  Im^oved  accuracy  over  that  available  with  the  TRIDENT  I  (C^)  missile*  In  March  1980,  the  Secretary 
of  Defense  described  to  Congress  a  Sea  Launched  Ballistic  Missile  Modernization  Advanced  Development  Program  vhich  would  lead  to 
an  end  of  FY  1983  Defense  Systems  Acquistion  Review  Council  Milestone  II  decision  to  select  a  tieapon  system  option  %fhlch  would 
achieve  specific  performance  objectives  with  an  Initial  operational  capability  of  CY  1989*  A  Deputy  Secretary  of  Defense  Program 
Decision  Memorandum  of  2  October  1981  directed  funding  of  the  development  of  the  TRIDENT  II  missile  with  a  ^  1989  IOC* 

This  TRIDENT  II  Missile  may  require  modifications  to  the  TRIDENT  submarine  baseline*  Effort  wilt  commence  in  FY  1982  to  Identify 
the  necessary  subsystem  changes  to  incorporate  the  TRIDENT  II  Missile  in  the  TRIDENT  Submarine  baseline* 

(U)  RELATED  ACTIVITIES!  TRIDENT  Submarine  System  (Program  Element  U228N/&0004);  TRIDENT  I  Missile  System  (Program  Element 
U228N/B0003) ;  POSEIDON  support  included  in  Che  Fleet  Ballistic  Missile  System  Program  (Program  Element  n221N).  The  TRIDENT  IX 
Missile  System  (Program  Element  63371N/B0951)  contains  an  Improved  missile  which  will  be  carried  by  the  TRIDENT  Submarine* 

(U)  WORK  PERFORMED  BY:  In-House:  Naval  Sea  Systems  Command,  Washington,  DC;  Strategic  Systems  Project  Office,  Washington,  DC* 
Contractors:  Electric  Boat  Division  of  General  Dynamics  Carp*,  CrotaR»  C7* 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1*  (U)  FY  1961  and  Prior  Accomplishments;  New  start  in  FY  1982. 

2*  (U)  FY  1982  Program:  Effort  will  consist  of  preliminary  design  and  engineering  studies  to  support  the  incorporation  of  the 

TRll£NT  II  (D-3}  weapons  system  in  the  TRIDENT  submarine  and  improved  operation  arrangement  and  maintainability  of  hull, 

mechanical,  electrical  and  Command  and  Control  ship  systems*  Work  will  Include  trade-off  studies  to  determine  the  modifications 
to  the  ship  support  systems  based  on  Increased  weight  and  volume  of  new  missiles* 

3*  (U)  FY  1983  Planned  Program:  Continue  preliminary  design  and  engineering  studies  to  support  the  Incorporation  of  the  TRIDENT 

II  (D-S)  weapons  system  in  the  TRIDENT  submarine  and  improved  operation,  arrangement  and  maintainability  of  hull,  mechanical, 

electrical  and  Command  and  Control  ship  systems*  Continue  trade-off  studies  to  determine  the  modifications  to  the  TRIDENT 
submarine  baseline  and  to  support  the  Defense  Systems  Acquisition  Review  Council  Milestone  II  decision  to  be  made  in  FY  1984* 

4*  (U)  FY  1984  Planned  Program;  Produce  preliminary  designs  of  ship  systems  to  support  Incorporation  of  the  Sea  Launched 
Balllatlc  Missile  modernized  treapons  system*  Proceed  to  Full  Scale  Engineering  Development  If  approved* 
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Project :  B1546 

Program  Sleaent:  63371N 

DoD  Mission  Area:  U2  -*  Sea  Based  Strike 


Title:  TRIDENT  II  Submarine  System 
Title:  TRIDENT  II 

Bridget  Activity:  3  -  Strategic  Programs 


( 


3.  (U)  Program  to  Completion;  Contract  design  work  to  accommodate  the  TRIDENT  II  (D-5)  weapon  system  In  the  TRIDENT  submarine 
will  be  completed.  This  effort  will  study  and  define  all  areas  of  the  submarine  requiring  modification  to  support  the  weapon 
system. 


6.  (U)  Milestones; 

a.  (U)  Defense  Systems  Acquisition  Review  Council  Milestone  11  Decision 

7.  (U)  Resources; 


Date 
PY  1984 


Project 

No. 

Title 

rx  1981 
Actual 

FY  1982 
Estimate 

Ft  1983 
Estimate 

FY  1984 

Estimate 

B1S46 

TRIDENT  11  Submarine  System 

0 

24,631 

9,087 

5,437 

Total 

Additional  Estimated 

To  Completion  Cost _ 

Continuing  Continuing 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  63568N 

DoD  Mission  Area:  112  *  Sea^Based  Strike 


Title:  SSBN  Subsystem  Technology  Program 
Budget  Activity:  3  -  Strategic  Programs 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 


Total 


Project 

No. 

Title 

FY  1981 
Actual 

PY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

SOOOl 

TOTAL  FOR  PROGRAM  ELEMENT 

SSBN  Subsystem  Technology 

13,808 

13,808 

4,508 

4,508 

4,898 

4,898 

U,325 

12,325 

Continuing 

Continuing 

Continuing 
Cont inuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  SSBN  Subsystem  Technology  Program*  initiated  in  FY  1977  has  as  its  objec¬ 
tive  the  Identification  and  development  of  more  cost-effective  subsystem  concepts  for  future  Fleet  Ballistic  Hlsslle  Submarines* 
All  subsystems  of  fleet  ballistic  missile  submarines  ate  being  evaluated  exclusive  of  the  main  propulsion  complex*  the  nuclear 
reactor*  and  the  strategic  weapon  system*  The  program  Is  composed  of  two  major  parts*  The  first  identifies  the  technologies 
which  offer  the  greatest  potential  for  improving  the  cost  effectiveness  of  fleet  ballistic  missile  submarine  subsystems  and 
evaluates  the  life  cycle  cost  benefit  of  adopting  the  new  technology*  The  second  develops*  by  engineering  analysis*  breadboard 
testing  and  prototype  testing*  the  most  cost  effective  subsystem  concepts*  The  subsystem  concepts  Identified  to  date  offer 
acquisition  cost  savings  In  the  range  of  500  thousand  dollars  to  ten  million  dollars  per  ship  per  concept*  The  full  development 
costs  of  most  concepts  are  returned  as  an  acquisition  cost  savings  on  the  first  one  or  two  ships  that  use  the  concept*  Some  of 
the  more  promising  concepts  are:  a  self-contained  islssile  tube  complex*  presently  being  considered  as  a  viable  support  system 
concept  for  the  TRIDENT  II  (0-5)  Weapon  System*  which  includes  all  the  strategic  weapon  support  systems  required  for  each  tube  as 
an  Integral  part  of  the  missile  tube;  a  simplified  torpedo  tube  turbine  ejection  pump;  seawater  conversion  to  fresh  water  by 
electrodialysis;  countermeasure  ejection  by  linear  springs;  flame  sprayed  coating  for  sanitary  tanks;  use  of  all  position  flux 
cored  weld  rods  to  Increase  weld  material  deposition  rate;  application  of  composite  non-metalllc  materials  in  non-pressure  hull 
areas  such  as  the  superstructure,  and  high  pressure  gas  storage  flasks;  simplified  air  system;  and  revision  of  missile  compartment 
and  deep  frame  structural  design  criteria. 
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Program  Elemeat:  63588N  Title:  SSBN  Subsystem  Technology  Program 
OoD  Mission  Area:  112  -  Sea-Based  Strike  Budget  Activity:  3  -  Strategic  Programs 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  Approxiiaately  25Z  of  the  FY  1983  budget  will  Involve  a  continuing  effort  to  Identify  and 
assess  cost**ef fectlve  subsystem  concepts.  The  retnalnder  of  the  budget  will  be  used  for  major  development  efforts  which  Include 
fabrication  of  structural  elements  for  a  composite  superstructure;  testing  of  prototype  components  for  the  simplified  air  system; 
model  testing  and  analysis  of  missile  compartment  structures;  prototype  design  and  fabrication  of  spring  powered  countermeasures 
launcher;  fabrication  of  breadboard  catapult  torpedo  launcher,  and  breadboard  testing  of  sanitary  tank  flame  sprayed  coating.  As 
this  is  a  continuing  program,  the  above  funding  profile  includes  outyear  escalation  and  encompasses  all  work  or  development  phases 
now  planned  or  anticipated  through  FY  1984  only, 

(U)  CO^gARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY;  (Dollars  in  Thousands).  The  changes  between  the  funding  profile  shown  in  the  FY 
1982  Descriptive  ^umma^ry  and  this  ^scrlptlve  Summary  are  as  follows:  a  reduction  of  2,7S9  in  FY  1981,  6,382  In  FY  1982,  and 
21,408  In  FY  1983  resulting  from  revised  inflation  adjustments  and  Navy  application  of  undistributed  general  reductions.  The  80S^ 
reduction  in  FY  1983  will  require  delay  or  termination  of  efforts  to  (1)  design  and  manufacture  a  prototype  simplified  torpedo 
tube  turbine  ejection  pump;  (2)  procure  a  prorotype  electrodlalysis  seawater  conersion  iDodule;  and  (3)  fabricate  components, 
missile  tube  structure  and  control  system,  and  testing  of  electric  hatch  operator  for  the  missile  tube  complex. 


(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY: 


Project  FY  1980 

No.  Title  Actual 


TOTAL  FOR  PROGRAM  ELEMENT  13,588 

SOOOl  SSBN  Subsystem  Technology  13,588 


Total 

FY  1981  FY  1982  FY  1983  Additional  Estimated 

Estimate  Estimate  Estimate  to  Completion  Cost _ 


16,567  10,890  26,306  Continuing  Continuing 

16,567  10,890  26,306  Continuing  Continuing 


(U)  OTHER  APPROPRIATIONS  FUNDS;  None 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Fleet  Ballieclc  Missile  Subaerlne  (SSBN)  Is  the  sea-based  eleaent  of  our  strategic 
deterrent  forces.  Acquisition  and  operational  costs  of  SSBN  subaarlnes  have  been  steadily  Increasing.  If  future  forces  are  to  be 
acquired  In  the  required  force  levels  and  provide  the  required  effectiveness*  then  econoaic  considerations  dictate  that  the 
present  trend  of  escalating  acquisition  and  life-cycle  costs  isust  be  counteracted  by  technological  laproveaents.  The  objectives 
of  the  SSBN  Subsysteti  Technology  Program  aret  (1)  to  identify  those  area  of  technology  which  offer  significant  promise  for 
improving  the  cost-effectiveness  of  future  fleet  ballistic  missile  submarine  subsystem  designs;  (2)  to  initiate  the  development  of 
those  areas  of  promising  technology  not  currently  under  development  in  other  related  Navy  programs;  and  (3)  to  apply  the  technol¬ 
ogy  advances  achieved  under  this  program*  as  %rell  as  the  technology  advances  resulting  from  other  related  Navy  programs  to  the 
conceptual  design  of  more  cost-effective  fleet  ballistic  submarine  subsystems.  The  new  subsystems  that  will  be  developed  from 
this  program  can  then  be  used  to  develop  specific*  feasible  alternatives  when  the  Navy  is  tashed  to  respond  to  a  requirement  for 
the  design  and  construction  of  a  future  Fleet  Ballistic  Missile  Submarine.  The  ultimate  goal  of  this  program  is  to  develop 
feasible  alternatives  for  lower  cost  Fleet  Ballistic  Missile  Submarines. 

(U)  RELATED  ACTIVITIES:  The  tasks  implemented  under  this  program  are  being  coordinated  with  submarine  technology  efforts  In  the 
Naval  Sea  Systems  Command  under  the  following  Programs:  TRIDQfT  Submarine  System*  Program  Element  1 122dN/B0004;  Attack  Submarine 
Development*  Program  Element  63369N;  Submarine  Silencing*  Program  Element  25634N;  Submarines  (Advanced)*  Program  Element  6356IN: 
Submarine  Tactical  Warfare  Systems  (target  strength  reduction  and  digital  technology*  Program  Element  63562N;  Ships  Subs  and  Boats 
Technology*  Program  Element  62543N;  Materials  Technology*  Program  Element  62761N;  HY  130  Steel*  Program  Element  63331N;  and 
TRIDENT  II  Missile  System,  Program  Element  63371N.  An  SSBN  Technology  Review  Board  within  Naval  Sea  Systems  Command  functions  to 
ensure  coordination  and  prevent  redundancy  between  this  program  and  other  Navy  RAD  programs. 

(U)  WORK  PERFORMED  BY;  In-House :  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Bethesda*  and  Annapolis*  HD;  Naval 
Sea  Systems  Command*  Washington*  DC;  Naval  Underwater  Systems  Center,  Newport*  RI;  Naval  Research  Laboratory*  WhshingCon  DC;  and 
Naval  Shipyards.  Contractors:  Battelle  Labs*  Columbus*  OK;  Charles  S.  Draper  Labs*  Cambridge*  MA;  General  Dynamlcs/Electrlc  Boat 
Division*  Groton*  CT;  General  Electric  Co«*  Pittsfield*  MA;  Aerojet  Liquid  Rocket  Co.*  Marine  Systems  Dlv.*  Sacramento*  CA; 
Ionics,  Watertown*  HA;  Franklin  Research  Center*  Philadelphia*  PA;  Rockwell  International*  Autonetlcs  and  Rocketdyne  Divisions* 
Los  Angeles*  CA;  Swedlow  Corporation*  Garden  Grove*  CA:  and  Southwest  Research  Institute*  Austin*  TX. 
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Program  Elewnt:  63588N 

DoD  Mission  ^ea:  112  -  Sea-Based  Strike 


Title:  SSBN  Subsystem  Technology  Program 
Budget  Activity:  3  -  Strategic  Programs 


(U)  PROGRAM  ACCOMPLISHMEWTS  AND  FUTURE  PROGRAMS: 

!•  (U)  FY  1981  and  Prior  Acconplistments;  This  program  was  a  nei#  initiative  in  FY  1977*  The  P¥  1977  effort  and  a  portion  of  the 
FY  1978  effort  Involved  a  survey  and  evaluation  of  technologies  to  identify  those  which  offer  the  greatest  potential  for  improving 
the  cost  effectiveness  of  fleet  ballistic  missile  submarine  subsystems*  The  state  of  technology  in  each  area  is  continuously 
being  evaluated  and  technical  approaches  are  being  defined  to  advance  each  technology*  The  life  cycle  cost  benefit  of  using  each 
technology  is  being  evaluated*  Technologies  offering  a  potential  for  substantial  improvement  in  subsystem  cost  effectiveness  are 
being  advanced  to  full  scale  develofMoent*  The  output  of  the  FY  1977  effort  was  a  recommended  list  of  candidate  concepts  which 
included  the  "  quisltlon  and  life  cycle  cost  benefit  of  using  the  concept  as  well  as  a  development  plan  to  fully  evaluate  each 
concept*  The  primary  efforts  during  FY  1978  through  FY  1981  were  technology  development*  The  major  developments  Included: 
design  Initiation  of  composite  superstructure;  decentralised  ventilation  system  air  revitalisation  studies  and  breadboard  equip¬ 
ment  testing;  missile  tube  complex  fluid  system  design  and  component  procurement!  tube  structural  analysis!  missile  heating  and 
cooling  system  breadboard  testing  and  full  scale  mockup  construction;  spring  powered  Internal  countermeasures  launcher  breadboard 
unit  design  and  manufacture;  electrodialysis  breadboard  unit  design;  fabrication  and  test  of  breadboard  units  for  simplified  air 
system;  breadboard  composite  gas  flask  design  aivl  procurement;  design  and  manufacture  of  two  breadboard  simplified  torpedo  Cube 
turbine  ejection  pumps;  testing  of  missile  compartment  design  procedures  model;  qualification  testing  of  flat  position  flux  cored 
weld  rod  specimens;  and  manufacture  and  test  of  two  models  to  evaluate  deep  frame  design  criteria*  Several  cost  saving  concepts 
(such  as  Increased  frame  i«eb  aspect  ratio!  Increased  cable  hanger  spacing!  and  high  heat  welding)  have  completed  development  and 
action  to  Invoke  them  In  a  submarine  shipbuilding  contract  has  been  initiated*  For  one  of  the  concepts  (deletion  of  the  spectacle 
flanges)  Che  Navy  and  the  contractor  have  agreed  to  an  equitable  reduction  in  contract  cost* 

2*  (U)  FY  1982  Progrem:  The  FY  1982  program  includes  the  continuing  effort  to  identify  and  assess  cost  effective  subsystem 
concepts*  This  effort  is  the  source  for  the  new  developments  that  will  be  initiated  this  fiscal  year*  The  major  continuing 
efforts  include:  completion  of  detailed  design  of  a  complete  composite  superstructure;  complete  qualification  testing  of  flux 
cored  arc  welding  rods;  manufacture  and  qualification  test  of  a  breadboard  composite  flasks;  completion  of  testing  of  all  bread¬ 
board  components  for  simplified  air  system  and  development  of  required  military  specifications;  Initiate  testing  of  breadboard 
electrodialysis  seawater  conversion  module;  complete  structural  drawings  of  missile  tube  complex  and  complete  fabrication  of 
mockup!  procurement  of  fluid  system  components!  complete  detail  system  level  'Srawlngs;  initiate  manufacture  and  test  of  missile 
tube  complex  electric  missile  hatch  operator  concept;  develop  Inelastic  general  instability  design  criteria  for  missile  compart¬ 
ment  structure  and  initiate  fabrication  of  third  missile  compartment  model  for  failure  analysis;  testing  of  spring  powered 
internal  countermeasures  launcher  full  breadboard  unit;  test  and  select  simplified  torpedo  tube  turbine  ejection  pump  for 
prototype  develofmnt;  test  sod  snalyse  two  additional  mo(Uls  for  structural  deep  frame  design  criteria  evaluation;  breadboard 
design  of  catapult  torpedo  launcher;  and  fabrication  and  breadboard  test  of  sanitary  tank  flame  sprayed  coating* 
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Program  Element:  63586N  Title:  SSBM  Subsystem  Technology  Program 

DoD  Mission  Area:  112  -  Sea-*Baaed  Strike  Budget  Activity:  3  -  Strategic  Programs 

3.  (U)  FY  1983  Planned  Program:  The  FY  1983  program  Includes  the  continuing  effort  to  Identify  and  assess  cost  effective 

subsystem  concepts.  This  effort  Is  the  source  for  the  new  developments  that  will  be  Initiated  this  fiscal  year.  The  major 
continuing  efforts  include:  fabrication  of  a  structural  elements  of  composite  superstructure;  specification  development  and 

procurement  of  a  prototype  composite  flask;  procurement  and  testing  of  prototype  components  for  simplified  air  system;  catapult 
torpedo  launcher  breadboard  fabrication;  fabricate  and  test  a  missile  compartment  model  for  verification  of  revised  missile 
compartment  design  procedures;  initiate  prototype  design  and  fabrication  of  spring  powered  Internal  countermeasures  launcher; 

breadboard  test  of  sanitary  tank  flame  sprayed  coating;  arui^  test  one  model  and  design  and  fabricate  an  additional  model  for 

structural  deep  frame  design  criteria  analysis. 

(U)  FY  1984  Planned  Program:  The  FY  1984  program  Includes  the  continuing  effort  to  Identify  and  assess  cost  effective 

subsystem  concepts.  This  effort  Is  the  source  for  the  new  developments  chat  will  be  Initiated  this  fiscal  year.  The  major 
continuing  efforts  include:  fabrication  of  a  full  scale  section  of  composite  superstructure;  manufacture  of  prototype  composite 
gas  flasks;  completion  of  prototype  simplified  air  system  component  testing;  fabrication  of  prototype  missile  Cube  complex  com¬ 
ponents  including  missile  tube,  missile  heating  and  cooling  module,  Indication,  control  and  alarm  tsodules,  and  gas  storage 
containers  and  testing  of  prototype  electric  hatch  operators;  Initiate  procurement  of  prototype  electrodlalysls  seawater  conver¬ 
sion  module;  catapult  torpedo  launcher  breadboard  test  arui  analysis;  prototype  spring  powered  Internal  countermeasures  launcher 
test;  missile  compartment  design  procedures  development  model;  test  two  verification  models  to  support  deep  frame  design 
procedures  development;  and  procure  prototype  torpedo  Cube  turbine  ejection  pump  test. 

5.  (U) 

6.  (a) 
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Program  to  Completion:  This  is  a  continuing  program. 
Milestones:  Not  applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  63735N 


DoD  Mission  Area:  331  -  Strategic  C2 


Title:  Worldwide  Military  Command  and  Control  System 
Architecture  Support 
Budget  Activity:  3  -  Strategic  Warfare 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 

Project  FY  1981  FY  1982  FY  1983  FY  1984 

No.  Title  Actual  Estimate  Estimate  Estimate 


Total 

Additional  Estimated 

to  Completion  Cost _ 


TOTAL  FOR  PROGRAM  ELEMENT 
X0749  Worldwide  Military  Command  and 
Control  Architecture  Support 


596  862  903  956  Continuing  Continuing 

596  862  903  956  Continuing  Continuing 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  Command,  Control  and  Communications  program  provides  system  engineering, 
advanced  development  research,  and  engineering  studies  and  analyses  to:  (!)  integrate  Navy  comnand,  control,  and  communications 
systems  with  Worldwide  Military  Command  and  Control  Systems  standard  systems;  (2)  provide  technical  analyses/cost  estimates  and 
initial  Research,  Development,  Test  and  Evaluation  efforts  for  Joint  Chiefs  of  Staf f-*validated  and  Chief  of  Naval  Operations- 
approved  Worldwide  Military  Command  and  Control  System  Required  Operational  Capabi iities;  (3)  provide  initial  Research,  Develop¬ 
ment,  Test  and  Evaluation  efforts  for  validated  selected  architecture  Initiatives;  (4)  assess  short  and  long  term  Impact  on  Navy 
coflBnand,  control,  and  communications  systems. 


(U)  BASIS  FOR  FY  1983  RDT6E  REQUEST:  Continue  system  engineering  studies,  engineering  plans  and  technical  analyses/cost  estimates 
for  validated  Coonander-ln-Chlef  Atlantic  and  Commander-tn-Chief  Pacific  Worldwide  Military  Coaniand  and  Control  Systems  Required 
Operational  Capabilities.  Continue  analyses  of  Joint  Chiefs  of  Staff  sponsored  Worldwide  Military  Command  and  Control  Inltlst'ves 
to  assess  short  and  long  term  Impact  on  Navy  command,  control,  and  convnunications  systems.  Initiate  system  engineering  studies/ 
analysis  of  Navy  interface  requirements  with  the  Worldwide  Military  Command  and  , Control  Information  System.  As  this  Is  a  continu¬ 
ing  program,  the  above  funding  profile  Includes  outyear  escalation  and  encompasses  all  work  or  development  phases  through  FY  1984 
only. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  in  Thousands)  The  changes  between  the  funding  profile  shown  In  the  FY 
1982  Descriptive  Summary  and  that  shown  In  this  Descriptive  Summary  are  a  decrease  in  FY  1981  of  9  due  to  revised  Inflation 
factors  and  300  due  to  Navy  reprogramming.  The  decrease  In  FY  1982  Is  due  to  14  for  revised  Inflation  factors  and  210  due  to 
Congressional  reductions.  The  reduction  of  1,076  In  FY  1983  reflects  the  decision  to  reduce  Worldwide  Military  Cotnraand  and 
Control  Systems  Archlte''t'jre  support  In  favor  of  the  establishment  of  a  separate  Navy  lA>rIdwlde  Military  Command  and  Control 
Information  System  program. 
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Program  Element:  63735N  Title:  Worldwide  Military  Cocnaand  and  Control  System 

Architecture  Support 

DoD  Mission  Area:  331  ~  Strategic  C2  Budget  Activity:  3  -  Strategic  Warfare 

(U)  FUNDING  AS  REFLECTED  IN  THE  FY  1982  DESCRIPTIVE  SUMMARY:  (Dollars  in  Thousands) 


Total 


Project 

FY  1980 

FY  1981 

FY  1982 

FY  1983 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Eatimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

1,902 

905 

1,086 

r7979 

Continuing 

Continuing 

X0749 

Worldwide  Military  Command  and 

Control  Architecture  Support 

802 

905 

1,086 

1,979 

Continuing 

Continuing 

XI  365 

Computer  Security 

1,100 

0 

0 

0 

0 

1,100* 

*FY  1**^  '  and  outyear  funding  for  Computer  Security  provided  in  Program  Element  63526N»  Advanced  Software  Computer  Technology. 
(U)  OTiSR  APPROPRIATION  FUNDS:  Not  applicable. 
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Program  Element:  637 35N  Title:  Worldwide  Military  Co— and  and  Control  System 

Architecture  Support 

Don  Mission  Area:  331  -  Strategic  C2  Budget  Activity:  3  -  Strategic  Programs 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  supports  Worldwide  Military  Command  and  Control  System  architecture.  This 
continuing  advanced  development  program  will  provide  systems  engineering  and  advanced  development  to  Integrate  and  Incorporate 
Navy  Command,  Control  and  Communications  systems  with  the  Worldwide  Military  Command  and  Control  System.  this  program  provides 
system  engineering  studies,  engineering  plans,  and  technical  analysis/cost  estimates  for  validated  Comnander-ln-Chlef  Atlantic  and 
Coimsander-ln-Chlef  Pacific  Worldwide  Military  Command  and  Control  Systems  Required  Operational  Capabilities;  provides  system 
development  efforts  to  assure  Navy  Consand,  Control  and  Communications  systems  compatibility  with  the  Worldwide  Military  Command 
and  Control  System  Selected  Architecture  Program  Joint  Crisis  Management  Capability;  provides  system  engineering  studies  and 
analysis  of  Navy  Command  and  Control  System  Interface  requirements  with  the  Worldwide  Military  Command  and  Control  System. 

(U)  RELATED  ACTIVITIES:  Program  Element  63717N,  Command  and  Control  System  (Advanced);  Program  Element  6471  IN,  Command  and 
Control  System  (Engineering);  Program  Element  6S866N,  Conand  and  Control  Systems  Planning/Engineering  Support;  Program  Elements 
63735A,  63735F,  and  63735k,  Worldwide  Military  Command  and  Control  System  Architecture  Support  developments  and  progress  by  other 
components;  Program  Element  33126N,  Navy  Communications,  and  Program  Element  64510N,  Coonunlcatlons  Systems. 

(U)  WORK  PERFORMED  BT:  In-House :  Naval  Electronic  Systems  Command,  Waahlngton,  X;  Naval  Reaearch  Laboratory,  Washington,  X; 
Naval  Electronic  Systems  Security  Engineering  Center,  Washington,  X;  Naval  Electronics  Systems  Engineering  Center,  San  Diego,  CA. 
Naval  Shore  Electronics  Engineering  Activity  Pacific,  l^arl  Harbor,  HI;  Naval  Ocean  Systems  Center,  San  Diego,  CA.  Contractors: 
VITRO  Laboratories,  Silver  Spring,  MD. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1,  (U)  FY  1981  and  Prior  Accomplishment a;  Worldwide  Mllltacy  Command  and  Control  Systems  Architecture  constated  of  planning 
studies  through  FY  1976  with  development  of  architectural  alternatives  for  an  integrated  system.  Deficiencies  were  Identified  and 
the  Worldwide  Military  Command  and  Control  Systems  Architecture  Plan  was  defined.  Dovetailing  with  the  Architecture  Plan,  the 
current  project  commenced  In  FY  1976  and  initiated  systems  engineering/design  efforts  for  the  Joint  Chiefs  of  Staff  Worldwide 
Military  Commmsnd  and  Control  System.  Through  FY  1979/1980  this  program  continued  Worldwide  Military  Command  and  Control  System/ 
Navy  Command,  Control  and  Coosnunlcationa  engineering  and  design  efforts;  completed  installation  and  checkout  of  data  conferencing; 
evaluated  results  of  Pacific  Command  Secure  Voice  and  Data  Conferencing  test,  completed  equipment  Integration  testa;  and  continued 
systems  englneerlng/lntegratlon  effort  for  Pacific  Command  Crisis  Action  Information  Distribution  System.  System  development  was 
initiated  to  aaaure  Navy  Command,  Control  and  Communications  systems  compatibility  with  the  Joint  Crists  Management  Capability. 
In  FY  1981  this  program  continued  system  engineering  in  support  of  unified  commanders  required  operational  capabilities,  supported 
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Program  Element:  63735N  Title:  Worldwide  Military  Command  and  Control  System 

Architecture  Support 

DoD  Mission  Area:  331  ~  Strategic  C2  Budget  Activity:  3  -  Strategic  Programs 

the  development  of  Worldwide  Military  Command  and  Control  System  studies  for  the  Navy  Command  and  Control  System  transition 
program  and  provided  design  Issues  for  Navy  Command  and  Control  connectivity  with  Worldwide  Military  Comand  and  Control  System. 

2.  <U)  FY  1982  Program:  Continue  systems  engineering  studies,  engineering  plans,  and  technical  analysls/cost  estimates  for 
validated  ComDander-ln-Chlef  Atlantic  and  Pacific  Worldwide  Military  Command  and  Control  System  Required  Operational  Capabilities. 
Assess  Navy-supported  sites  unique  requirements  for  data  transfer  and  Initiate  developments  of  performance  standards.  Initiate 
systems  engineering  studies  of  Worldwide  Military  Command  and  Control  System/Navy  Command  and  Control  System  interoperability  and 
establish  a  five  year  plan.  Support  Unified  Commanders*  Required  Operational  Capabilities. 

3.  (U)  FY  1983  Planned  Program:  Continue  system  engineering  design  and  development  efforts,  continue  technical  analysis/cost 
estimates  supporting  the  Command-ln-Chlef  Atlantic  and  Pacific  Required  Operational  Capabilities.  Establish  Navy  Command  and 
Control  System/Worldwide  Military  Command  and  Control  System  modeling  facility.  Continue  systems  engineering  study  effort  to 
ensure  Interoperability  of  Navy  Command,  Control  and  Communications  systems  with  Joint  Crisis  Management  Capability.  Support 
Unified  Commanders*  Required  Operational  Capabilities. 

FY  1984  planned  Program:  Continue  support  for  Worldwide  Military  Command  and  Control  System  design,  development  and  system 
engineering  for  architecture,  Joint  conmand  and  control  systems,  and  tactical  system  Interfaces.  Pursue  effort  for  Interopera¬ 
bility  with  Joint  Crisis  Management  Capability,  Provide  support  for  the  Navy-supported  Unified  Conmanders’  Required  Operational 
Capabilities  and  prepare  technical  analyses  and  cost  estimates.  Continue  work  on  Navy  Conaand  and  Control  System/Worldwide 
Military  Command  and  Control  Systems  Interoperability. 

<U)  Program  to  Completion:  This  Is  a  continuing  program  that  will  support  the  effort  of  the  Worldwide  Military  Coimaand  and 

Control  System  Engineering  Organization  In  applying  architectural  concepts  at  Navy-supported  Worldwide  Military  Command  and 

Control  System  activities.  Engineering  efforts  will  ensure  the  development  of  Navy  Worldwide  Military  Comand  and  Control 

Elements  consistent  with  Navy  Command,  Control  and  Communications  requirements  and  provide  Initial  Research,  Development,  Test  and 
Evaluation  efforts  for  validated  Commander-In-Chiefs  Required  Operational  Capabilities,  and  validated  Worldwide  Military  Coimaand 
and  Control  Selected  Architecture  prograns. 

6.  (U)  Milestones!  Not  applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  63856N 

DOD  Mission  Area:  140  -  Strategic  Support 


Title:  Strategic  Technical  Support 
Budget  Activity:  3  --  Strategic  Programs 


(U)  RESOURCES  (PROJECT  LISTING):  (Dollars  in  Thousands) 
Pro ject 

No.  Title 


Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Cost _ 


TOTAL  FOR 

PROGRAM  ELEMENT 

5,362 

5,330 

5,919 

6,370 

Continuing 

Continuing 

J0093 

Advanced  Ballistic  Reentry  Systems  Support 

819 

898 

868 

941 

Continuing 

Continuing 

MOlOO 

Biomedical 

Support  for  Submarine  Systems 

548 

631 

598 

641 

Continuing 

Continuing 

R0128 

Management 

and  Technical  Support,  Strategic 

2,552 

2,357 

2,800 

2,944 

Continuing 

Continuing 

Z1259 

Hypervelocity  Wind  Tunnel 

1,443 

1,444 

1,653 

1,844 

Continuing 

Continuing 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Advanced  Strategic  Missile  Systems  Support  -  Identify  to  the  Manager »  Advanced 
Strategic  Missile  System*  Air  Force  PE  63311F)  the  unavailable  technology  which  is  required  for  the  development  of  potential 
Navy  strategic  systems.  Biomedical  Support  for  Submarine  Systems  •  Provides  biomedical  knowledge  necessary  to  increase  effect lve*> 
ness  and  enhance  performance  of  critical  Fleet  Ballistic  Missile  Submarine  tasks  with  particular  emphasis  on  human  factors 
Involved  In  sonar  and  fire  control  systems.  Management  and  Technical  Support.  Strategic  *  Program  to  develop  strategic  and 
Cheater  nuclear  concepts,  determine  technology  requirements,  define  systemsand  options,  evaluate  system  mixes,  evaluate  and 
establish  requirements  for  strategic  force  survivability,  conduct  Sea  Launched  Ballistic  Missile/Sea  Launched  Cruise  Missile  tar* 
geClng  application  studies  and  examine  reentry  system  requirements  in  support  of  sea  based  strategic  and  theater  nuclear  systems. 
Hypervelocity  Wind  Tunnel  -  Provides  ground  simulation  of  aerodynamic  and  aeroChermal  conditions  required  for  design  and 
performance  evaluation  of  reentry  bodies  and  hypervelocity  Interceptors. 


<U)  BASIS  FOR  FY  1983  RDTAE  REQUEST:  Advanced  Strategic  Missile  Systems  Support  -  A  continued  Level  of  effort  In  reviewing  the 
technology  generated  by  Advanced  Strategic  Missile  Systems.  Biomedical  Support  for  Submarine  Systems  -  Continue  Identification  of 
psychological  factors  for  Fleet  Ballistic  Missile  Submarine  sonar  visual  and  aural  display  and  multiple  sonar  tracking. 
Management  and  Technical  Support,  Strategic  -  Continue  development  of  strategic  and  theater  nuclear  concepts  and  requirements; 
continue  to  assess  tradeoffs  relating  to  weapons  configuration,  targeting  policy,  ASW  threat,  and  operational  requlreisents  for 
current  and  future  sea-based  strategic  and  theater  nuclear  forces.  Appraise  ability  of  sea'^based  strategic  and  theater  nuclear 
forces  to  meet  the  future  needs  of  national  policy.  Hypervelocity  Wind  Tunnel  *  Continue  to  provide  ground  test  support  to 
strategic/theater  nuclear  weapons  programs  of  all  three  services.  As  this  is  a  continuing  program,  the  above  funding  profile 
includes  outyear  escalation  and  encompasses  all  work  for  development  phases  now  planned  or  anticipated  through  FY  1984  only. 
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Prog ran  Elenent:  6S856N 

DOD  Mission  Area:  140  -  Strategic  Support 


Title:  Strategic  Technical  Support 
Budget  Activity:  3  “  Strategic  Prograes 


(U)  COMPARISON  tflTH  FT  1982  PESCgIPTIVE  SUMMARY:  (DoXlara  in  Thousands).  The  changes  bettfeen  the  funding  profile  shown  In  the  FY 
1982  Descriptive  Suaoary  and  this  Descriptive  Sunaary  are  as  foliom:  a  total  Increase  of  73  in  FY  1981  due  co  reflneaent  of 
cost  estloatea,  resulting  In  decreases  of  30  in  project  J0093(  1  In  project  M0100»  and  113  In  project  Z1239»  and  an  Increase  of 
237  in  project  K0128;  a  total  reduction  of  1,139  in  PY  1982  due  to  Havy  application  of  the  Congressional  general  reduction  for 
Inflation,  which  includes  reductions  of  12  in  project  J0093,  8  in  project  MOlOO,  808  In  project  R0L2&,  and  311  in  project  21239; 
end  a  total  reduction  of  1,061  In  FY  1983  due  to  refined  coet  estlaates  and  Inflation  reductions,  which  Includes  148  In  project 
J0093,  97  In  project  MOlOO,  645  In  project  R0128,  and  171  In  project  Z1259. 


(U)  FUNDIHG  AS  REFUCTED  IN  TttE  FY  1982  DESCRIPTIVE  SUMMARY; 


Project  PY  1980 

No.  Title  Actual 


TOTAL  FOR  PROGRAM  ELEMENT  4,784 
J0093  Advanced  Ballistic  Reentry  Systeas  Support  760 
MOlOO  Biomedical  Support  for  Submarine  Systems  300 
R012d  Management  and  Technical  Support,  Strategic  2,024 
Z1239  Hypervelocity  Wind  Tunnel  1,300 


Total 


PY  1981 

FY  1982 

FY  1983 

Additional 

Estimated 

Eatiute 

Estimate 

Eattmate 

to  Completion 

Cost 

5,289 

6,469 

6,980 

Continuing 

Continuing 

869 

910 

1,016 

Continuing 

Continuing 

549 

639 

695 

Continuing 

Continuing 

2,315 

3,165 

3,445 

Continuing 

Cont inulng 

1,556 

1,755 

1,824 

Continuing 

Continuing 

(U)  OTHER  APPROPRIATION  FUNDS:  None 
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Progran  Element:  65W56N 

OOD  Mission  Area:  140  ^  Strategic  Support 


Title:  Strategic  Technical  Program 
Budget  Activity:  3  -  Strategic  Programs 


(U)  DETAILED  BACKGBOUm)  AND  DESCRIPTION:  Project  J0093.  Advanced  Strategic  Mlaalle  Syatema  Support  -  Identifies  to  the  Air  Force 
the  unavailable  technology  which  la  required  for  potential  Navy  strategic  systems,  monitors  current  Advanced  Strategic  Missile 
Systems  effort  and  collects  and  maintains  pertinent  data.  Project  MOIQO,  Biomedical  Support  for  Submarine  Systems  -  Will  provide 
biomedical  knowledge  necessary  to  Increase  performance  of  critical  Fleet  Ballistic  Missile  Submarine  tasks.  R012P>  Management  and 
Technical  Support.  Strategic  -  Provides  for  system  studies,  ad>mnced  technical  Investigations  and  analysis  of  potential  future 
sea-based  strategic  and  theater  nuclear  systems.  Project  21259,  Hypervelocity  Wind  Tunnel  *  Located  at  the  Naval  Surface  Weapons 
Center.  Tunnel  reflects  latest  state*-of*the*-art  technology.  One  leg  of  the  tunnel  operating  at  Mach  14  was  brought  on  the  line 
In  FY  1977.  A  second  leg,  started  In  FY  1979,  operates  at  Mach  10. 

(U)  RELATED  ACTIVITIES:  Program  Element  63311F,  Advanced  Strategic  Missile  Systems  (technology  exchange);  Program  Element  lt22lN, 
Fleet  Ballistic  Missile  System  (POSEIDON);  Program  Element  11228N,  TRIDENT  I;  Program  Element  63371N,  TRIDENT  II;  Program  Element 
65864P,  Test  and  Evaluation;  Program  Element  627S8N,  Biomedical  Technology;  and  Program  Element  61153N,  Defense  Research  Sciences. 

(U)  WORK  PERFORMED  BY:  In^ffouse:  Naval  Submarine  Medical  Research  Laboratory,  Croton,  CT;  Naval  Surface  Weapons  Center,  White 
Oak,  Silver  Spring,  MD;  Naval  Surface  Weapons  Center,  Dahlgren,  VA.  Contractors:  Lockheed  Missiles  and  Space  Company,  Sunnyvale, 
CA;  Academy  for  Inter*Sclence  Methodology  and  Control  Data  Corporation,  Rockville,  MD;  Operations  Research  Inc.,  Silver  Spring, 
MD;  Boeing  Corporation,  Seattle,  WA;  Wagner  Assoc.,  Paoll,  PA;  Kaman  Sciences  Corp.,  Colorado  Springs,  CO;  TRW,  McLean,  VA; 
and  Applied  Physics  Laboratory,  Johns  Hopkins  University,  Laurel,  MD. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

I*  (U)  FY  1981  and  Prior  Accomplishments:  Project  J0093,  Advanced  Strategic  Missile  Systems  Support  -  Specific  technologies  of 
Navy  Interest  In  reentry  system  accuracy,  fusing  devices,  penetration  aids,  and  advanced  reentry  vehicles  have  been  Identified. 
Project  MOlOO,  Biomedical  Support  for  Submarine  Systems  -  Developed  new  method  to  Increase  sonar  target  detection  sensitivity  In 
audio  mode.  Develope^^ynchronlsed  ^dlo-vlsual  mode  for  rapid  target  classification.  Demonstrated  operability  problems  with  and 
proposed  corrections  for  Fleet  Ballistic  Missile  Submarine  Improved  Sonar  Processing  Equipment.  Developed  test  battery  for  better 
selection  of  sonar  operators.  Project  R012A,  Management  and  Technical  Support,  Strategic  -  Explored  tradeoffs  relatH  to  weapon 
configuration  and  operational  requirements  for  current  and  future  strategic  sea  based  systems.  Investigated  the  effect  of  future 
targeting  policy  and  plans  upon  weapon  system  trade'^ffs.  Completed  Phase  I  development  of  Naval  Nuclear  Warfare  Simulation 
model,  analysed  theater  campaigns  of  extended  duration.  Evaluated  vulnerabilities  of  Soviet  and  U.S.  strategic  submarines  in  the 
face  of  varying  antisubmarine  warfare  threat  over  time.  Continued  to  examine  support  requirements  for  long  term  employment  of 
sea-based  strategic  reserve  forces.  Continued  analyses  pertaining  to  strategic  missiles,  launch  platforms,  concept  development, 
development,  analytical  support  (nuclear  vulnerability/weapon  effects)  and  analytical  methods  for  strategic  analysis.  Identified 
technology  objectives  to  support  prom! sing  future  strategic  and  theater  nuclear  system  concepts.  Analysed  strategy  for  employment 
of  the  nuclear  land-attack  sea  launched  cruise  missile  In  the  theeter  role.  Project  21259,  Hypervelocity  Wind  Tunnel  ~  Conducted 
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Program  KlemenC:  6Sft56N  Title:  Strategic  Technical  Program 

DOD  Mission  Area:  140  -  Strategic  Support  Budget  Activity:  3  -  Strategic  Programs 


design  and  performance  testing  for  Army,  Navy  and  Air  Force  reentry  body  and  Interceptor  programs.  The  tunnel  currently  has 
operating  two  parallel  legs  providing  simulation  at  speeds  of  Mach  10  and  Mach  14. 

2.  (U)  FY  Program:  Project  J0093.  Advanced  Strategic  Missile  Systems  Support  -  Continue  to  monitor  the  Advanced  Strategic 
Missile  Systems  program  7or  Fleet  Ballistic  Missile  applicability.  Project  MOlOO,  Biomedical  Support  for  Submarine  Systems  - 
Continue  Investigations  of  human  factors  associated  with  complex  sonar  visual  displays.  Develop  Improved  audio  displays.  Begin 
evaluation  of  vision  correction  device  to  Increase  number  of  candidates  qualified  for  submarine  duty.  Project  R0i2P,  Manage¬ 
ment  and  Technical  Support,  Strategic  *  Use  Navy  Strategic  Force  Mix  model  to  examine  systems  tradeoffs  and  evaluate  submarine 
alternatives  in  future  force  mixes.  Conduct  analyses  of  pre-,  trans*,  and  post-nuclear  exchange  survivability,  command  and 
control,  and  targeting  requirements  of  sea-based  forces.  Evaluate  TRIDENT  II  (D-5)  employment  options  In  a  variety  of  scenarios. 
Develop  Navy  Nuclear  Warfare  Simulation  to  analyse  theater  level  campaigns  of  extended  duration.  Evaluate  anti-submarine  warfare 
vulnerabilities  of  enemy  and  U.S.  strategic  submarines  in  the  face  of  varying  anti-submarine  warfare  threat  over  time.  Determine 
the  future  theater  nuclear  roles  for  sea-launched  cruise  missiles.  Examine  support  requirements  for  long  term  employment  of  sea- 
based  strategic  reserve  forces.  Project  21259,  Hypervelocity  Wind  Tunnel  -  Continue  design  and  performance  testing  for  Army, 
Navy,  and  Air  Force  reentry  body  and  Interceptor  programs. 

3.  <U)  FY  1983  Planned  Program:  Project  J0093.  Advanced  Strategic  Missile  Systems  Support  -  Continue  review  of  the  technology 
generated  by  the  Advanced  Strategic  Missile  Systems  program  as  necessary  to  Insure  that  the  Navy  can  Identify  the  technology 
required  to  enter  advanced  development  or  engineering  development  for  future  Navy  systems.  Project  MOlOO,  Biomedical  Support  for 
Submarine  Syatems  -  Apply  new  audio  display  to  multiple  sonar  contact  management.  Begin  computer  model  to  permit  automatic  target 
acquisition.  Project  R0I26.  Managameoc  and  Technical  Support,  Strategic  -  Continue  development  and  use  of  Force  Mix  Model  to 
account  for  phaae-ln  and  phaae'«out  of  Strategic  Syatema  over  time.  Expand  development  of  the  Navy  Nuclear  Warfare  Simulation  to 
analyze  all  naval  nuclear  warfare  areas  In  greater  detail.  Based  on  the  theater  rolea  for  the  sea  launched  cruise  missile, 
determine  their  most  cost-effective  employment.  Project  Z12S9,  Hypervelocity  Wind  Tunnel  -  Provide  test  support  for  accuracy 
evaluations  of  Navy  ballistic  reentry  bodlea  and  derivatives  of  Mk  500  reentr  systems;  for  Advanced  Strategic  Missile  Systems 
programs  related  to  maneuvering  vehicles  and  decoys;  for  homing  Interceptor  technology;  and  for  space  shuttle  vhtclea. 

4.  (U)  FY  19B4  Planned  Program':  Project  J0093,  Advanced  Stratsglc  Missile  Systems  Support  -  Continue  to  Identify  to  tne  Manager, 
Advanced  Strategic  Missile  Systems  program  the  required  technology  for  development  of  potential  Nsvy  strategic  weapons  systems. 
Project  MOlOO,  Biomedical  Support  for  Submarine  Syatems  -  Continue  analysis  of  human  factors  problems  in  sonar  design,  with 
optimization  of  Signature  reference  displays  and  evaruatlon  of  secondary  displays.  Complete  evaluation  of  vision  correction 
methods  to  enhance  recruitment  and  retention  of  submarine  personnel.  Project  R012B,  Management  and  Technical  Support,  Strategic  - 
Continue  to  aasaas  tradeoffs  relating  to  weapon  configuration,  targeting  policy,  ASW  threat  and  operational  requlremente  for 
current  and  future  aea-based  strategic  and  theater  nuclear  forces.  Project  Z1259,  Hypervelocity  Wind  Tunnel  -  Continue  design  and 
performance  testing  for  Army,  Navy,  Air  Force  reentry  body  and  interceptor  prog^ms  anNf^estlng  of  spa^e  shuttle  and  derivatives. 
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Program  Element;  65856W  Title:  Strategic  Technical  Program 

0OD  Mission  Area:  140  -  Strategic  Support  Budget  Activity:  3  -  Strategic  Programs 


5.  (U)  Program  to  Completion;  This  Is  a  continuing  program. 

6.  (U)  Milestones:  Mot  applicable. 


DATE 

FILMED 


